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«R®^*->BW (3) A 
(2. 2 0 1, 20 1 a)±icM$tlcn6O^^*- 
>K3S ( 3 ) <D«3fe«3^BJga7 ^ ;U A ( 2 , 2 0 1, 2 
0 1 a) 3^6^ffl«S8CCiBSnr3>^^ h tr> (3 
a) iShi3>3?^h^D-^(l, 2 0 0) r*-^ 

mflB^>^^ h t*> (3 a) tt, ^<D**35 (3K) fc 
*f L TftSSR ( 3 T ) a&ST^aiCCcSSffl U /cttSST— 
ftflEJBS ti/c feOT^l ^fTIBftHHB ( 3 T ) teiiu 10 
IB^ftSB ( 3 K ) 0 &g?< ^^»«tt©W» , C»SS 

[fi^jf 2 ] fiuia^ffias ( 3 t) «^©T«S{ci&iwr 
mwm&ffi'X'bz < snri^ft^s 1 kib 

[ff5R^3] fufB5fcffi35 (3T) CC 

[ffl|*3B4] frlB7^;UA(2, 2 0 1, 2 0 1 a) 

^H^^a (5 0 0) #S:&»gtf#6ftTi8 20 

1 7iM»*353 co^-rn^ 1 mtczz 

CfS^as ] fulfill:? * ^a (500) Jg2 
(oy^)iA (202) #tt&K9tftt6nTKW6ftT 

[f»3jSI6] SSJl (5) CD±CC, 3>^^hfc'> 
(3 a) CD5«ggP (3 T) CC»#XfcttS^r*»»^ 

«c29i<D^ni (6) *jBfisr4^au»?Bj5au:gi, 

JftlO&llJI (6) ©±K:Sll<Dv** (7) 

ccdmicdvx^ (7) tc, friBn>^^ i> b*> 30 

(3 a) (DfiMZZ (3 T) *#AT4fcACMBPa$ (7 
a) ^^-r^mi<D^^->0fiSXg<fc, 
BuIE3>^^hf> (3a) CD*»§P (3K) 
< dnifftoW^e^c &5feSS9S ( 3 T ) fciJiEMP 

a5 ( 7 a ) K#ALT , gnati 1 <d&jbh < 6 > 
mio&mm (6) <D±s,cm2<D-?*>? (9) ^0 

X % Z<Dm2<D-?X>7 (9) 5C. fulE^>^^hf> 
(3a) <D*&U ( 3 K) *flg/£T£fc#©HIPffl ( 9 

a ) £ 4 iSJBP^BitiB® l ©vx ^ ( 7 ) <D?iulBia 40 

am (7 a) lcmti:Z<k5tC&!$iTZn2<D'*Z->& 

swam 1 * ( 7 > <D&mn%t (7a) fccttfifi 2 

<Dvx>7 (9) (Z>Sran« (9a)(C, 3>^^Ff> 
(3 a) !£&2tlZ>m2<D&mm (N lt N)^-^ 

JH2<Dv*>7 (9) *»(,^»2©^K» (N) ©JbCC 
mM^>2 2 b t*> (3 a) 0C«Sft5«#«tt*27^ 
-■fi? ^UA (2, 20 1. 2 0 1 a) ^:ift« 
flgi, 50 



«fBJ¥ 1 0- 2 2 1 3 7 0 
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BuIB? Jl'A (2, 2 0 1, 2 0 1 a ) <hm)IB^2C0# 
JgJt (N) *6ftsaf»*6, DNESCJI (5) iMIB 
S 1 ©^11 (6) ill©7X^ (7) 3^6&Sai5» 

[M3J&B7 ] mrlB5tffia5 (3 T) tt#-^ (B) 
«ffr^^>iS5j<^6CCfBig(Dn>^^ h^a-^iiS 

c»«3S 8 ] mmm 1 ^ ( 7 > (D&mnst ( 7 

a) ^S2CD^J1J1 (NJ ftJEflt-r*XS*. «HBfl£ 
SHBlf AXgatctf 5 6 2 /cteff 7 CCfEiS<D 

[ if #31 9 ] f)G5feNHB ( 3 T ) (Dmmz^tbm < JJ0 

i o ] if 1 7bmm>m5<D^?tifr 1 a 

*ciBt8<D n > £ ? h^'P-:/ (2 0 0) *^*->iBSI 
(3) ©SSMtcSttSnSSST- (301) £^£0 

SS (3 0 0) {caaiLTfta^a-^KIB (ioo) r 

CO^O-^Sg* (100) « ( BJIB^ -/ ^A (2 0 
1. 2 0 1 a) ii&cIB^tiTfg^ -/^A (2 0 1 , 2 0 
1 a) ^6SJIB3>^^ b f> (3 a) J:9&S<^tti 
T£3ti5M*fe:7 ^l/A (40 0) <t, 
CtfMSSH*?-/ Jl/A (40 0) <*: MIB a > £ ^ h 

^(200) tzmm-rz^iszt? h^P-^tna** 

(110) i^Ix.tl^Ci^it^7-p-yg 
[»*31 1 1 1 if#3i6 7^Mif#3i9 0C^Tti^ 1 a 

lamommxmc £ k> mm. 2 titc a > ^ ^ b y u - ^ 

(2 0 0) *^*->K« (3) (D«®S8K:«JK3nS 
Sf (301) ^WT€>[H5§ (3 0 0) CC««LTttS 

^'n-^a (ioo) r*or, 

CCD^D-ygl (10 0) «, ftfiB^ ^;bA (20 
1, 2 0 1 a) ±< f Ctt$txxm.7 (2 0 1 , 2 0 

1 a) #>6SufB:3>#^ hf> (3 a) cfc D &j£<^tH 

rzmim&y * ^a (400) <b, 

C(D^tt^^;UA (4 0 0) <hfJIBn>^^ h^P- 
^(2 0 0) tZmtftZa^Z? h^P-^^ft 

(iio) iiiBitr^iciswai-r-s^o-^s 

fiiEo 

[»*S 1 2 ] ffrj&H 1 0 a/c6i«l«31 1 1 CciBig(D 

^n-^»g (10 0) ^^>^r, MIB^ ^;i/A (2 o 

la)tt, HuiB^5Stt^ 4 JUA (40 0) ^SuiBn>^ 
^hf> (3a) *#ET4i*Cc*«tt<fctt*J:5ec 
mflB^5«tt^ -/ ;i/ a (40 0) J: 0 fe^PJ^cg < jgfij 

[0 0 0 1 ] 
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[0002] 

m*<Dim} -mic , i c ^ ? l s i * ? ?w<d 
ii^tin^o a?, i c * v ymoiKmmit&j: v 

[0003] c noes* or, 0290^1*^^^, m$<. 

[0 0 04]— S£CC, Al (T)\s*~y&)&&mr:B 

i^KLtW. C<DffDI», (scrub) 
[0 0 0 5 ] iC6t, iuta=J>^^ h^n-^KOJS 

fits. KToxg*jgr?f^n4. 
©c©fflHccL/^x h^x^ y* 

SS 0 r flf IE; * # - > IE$£ 3 & JgJ&RT & . 
©C(D^£->I2j§l3<D5^ fJIEn>£^ h f>3 a 
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[0006] ±ifi(DS{^ffitc cfctitf , HalEr3> 2 ^ h 

itutEn>#^ r f>3 a*. fOUMftSA? FffitC*fL/ 
>3a«, ^3 OCC^-Tcfc^tC, FBBPaCCjtfLT 

10 /Co 

[0007] awaffittft e ZUft is^mntt > £ * h 
tr>3 a^iEKTStctt," mrie^>^ ^ h^p-^i ^ 

»fffift 0 ffi$43 if Tffl#i&t?fc&<D&a3fcffi 3 0,50 

tiftw^jia tztiz> 0 c n h <D&m%$& 30,50 

^yB$Ccr3>3?^7 h t'>3 a©5fe«SSP^'^ KP*6tt 
6, |gfEa5p n a 3 0, 5 0^C«, -£CDgjS4£j 0 OIEfil? % 

[0 0 0 8 ] 

fete n>£^7 h b^OA? FK*f-rs«)»ft*+» 

5i^6t?*a. ^-c-c, H3 nc^r^sc, fes 

40 [0 00 9] LfrLfttfib* hVXDSWm'f 
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[ooio] #iw§ra. ±iBco*ftK&^T&3ftfcfc 

[0011] 

^SulS^ •< Jl/A3^6^fflJK«CcBB3tir3>^^ Ftr> 

tefufB#f*SBJ: 0 fcSI< ^o»mi*(Dttf*-c^$tir 

Htt t>tlXi,*Z b<D£?ZCt &X # 
[0012] ##MJjCD:3>** F^n-^ORJS^a 30 

mumt. mi<D&mm<D±:t l cni<D-7At>%:mLx. 
tto^*6a*5aB»*inaiip»ccj»Aor. aria 
saawiKriB* 1 ^oiwasapastesfc 

^>J: i 5CC^T'502CD>'^->^Xfi<h, BJIBSIl 
©7^^©#HP»te<i:^2©^ ^©#PBPWCC, 

02CD^il^CD±CCfr|IBn>^^ h f^Ct^tl&Sfcfr 

7 ^ JUAiHfSB*2©^)IIJ1^6&«aB»^6, MfBS 
SHiMIB^ 1 <D£JSJl<tSJ! 1 ©vx ^^63ft€>aB»4 
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sfria^i<D'7x^cD§^na5^:m2cD^pii^ 
i>. *ur, priB^-^^/c^i+o^s^^^Kflnx 

Ltfc< s 

[0013] ^O^O-^BJ, J:IB3>^>7 h 

*n>**h:/P- <h *ffi9L X I » 4 C 

t*'%mt-$Z>b<DX%>Z> 0 £/c v KHE7y;UA«, U 
IE^5«tt7 * jUAjWOTB=»>** htViffBE-rSi* 
fc««W£ <* 5 tcfalB®$¥tt7 ^ J: 0 fc^iM 

[0 0 14] *«|B<Df¥ffliLr6*, 
©^^^ffr0fttf»PX^ft>*r, &3>£* hfc*>£)?c 

fls«. mBWitJE^iS < , Fcc»br*oo*» 

[0 0 15] *»?8©iJJS^ffiCCcfc0fa8Sti/c3>^ 
E«CC|SDr^iLrj|5JStrSC<5:«:J:0. F 
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[0016] C<Dn>£^ by'&-7xu. tufa? A ju 

r^^rfe, ^voi^tat, &my -^Aamssso 

#ft<* Ki©aBI«C3>^^ F££6C<t#S"C 

[0017] CCDn>^^ huSB^)K7 

w «c*t o r <b ft s £ i » s rmimtfi 

A£^-y*eS3tf£C<t#T*£. Sfc. LCD 
[0018] c©^n-:/K*Tra\ HulB&SItt? ^ ;w 

[0019] mRy * frA&miBSSmfey -ffr^^Vb 
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£>feta#ft<,> 0 40 
[0 0 2 0] 

- 1 <D3BSfi}|5S8*ia 1 71MB 1 3 . 

[0 0 2 1 ] *H3SfS^«8<D3>^^ htt-zTl <DS* 
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3&>6BWB^dr->ie«3©jHS3W^fflLr3>^^ Ft 50 
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[0 02 6] *SU6JB«8K:*jiir«, Sl©7t FU^ 
X FJB7**//S7 * F U^F^j;orMUri^ 

#^S7* fu^ bzumbxffim<Dmn%£7 a 
rgii<D^**j tcf@^-r& 0 {ml, *bb»^so 

J17CDJ;5$c, HI (D?* b-?X?8%m^tcm3t • 

(OXIirN i ^/c«N i^N (HI 2 O^HJf ) CCJ: 
OJBflcStiSaVdr^ F t>3 aO, ;<?F (ifJS^^ 

[0 02 7 ] [5fe^^»AXHD fit, ^3 (a) K 

^<-X^^;H16(D, Hico^^ FUi^^ FJi7cD^n 
357 a<h^tf5-r6a5^^-a5^*Ur, Eaff6a«:^J!X 
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-r&o M3 (b) cc^-r<fc5ct. ^>Wf>iio^- 

;l/B*SBBDffl7aCC#ALr, B5fiaDnSP6 a(C}fl#W 
a53K(DWBJ: f 3^ie< <«W*36S/jNSl») *>oa*«te 

©tt»r*ntfJ:t^ S3 (c) ^-r^^cc, sun 

B tt^ - x y £ ;m 6 ccjftgcc^ft 5 *i £ i <t 
CC, jK-JUBi^EO^MJBNtiOS^SSS^lS^o 

(DU^X Mf9#B8P§P7 artCCA!>i&**l»Stett: 
«\ MUfettb«:<tt>J:^. S3 (b)(D# 

-;l/#AXg*^5fU>9fc. S3 (d) Cc^iS 

[0028] m2<D'*2->&isjLm> m2<omtJL 

I] H4 (a) , (b) {C^^fC, BiTsBSIKZ)?* 
h Ut^X MI7<D±&c3i2<D:7 * H l^X YM (Hf2(D 

m2<D7* Wis* hB9±&C. 3fc4j^Si±&<,>S«5> 

^iob«t fl cn^ii^wt^ioa 

Ec»«:«HIB , CTfir«:ao c 'r:*0, n>#*hfc'> 

**aa3-i*ftc^»i o acD— ^gp^mria® iq?* 30 

h U^X h«7<DR!Pa57 a<LSft-5ffiSKJ&JiS3<VC 
l^c C<Df£. »frr £ C <!: OC <fc ?K S5 (a) . 
(b) ^^-T^^CC, ^2 CD?* YVisK bM9(D, flu 

Rjt*aai3*ttci»»i 0 a-cat>tirc^au»«:iB 

1 0 a SBBna9«*O^B«*s»l(D7 

[0029] iwms v*xmi me^fjk-r^^dc^ m 

2<DV* V UisX hJ19(7>§§aP§i$9 aK:, rj>£^h 40 
tr>3 a(c«SnS»2(D^«l»N*^ * *#B1CCJ: 0 
JBflSTS. Tftto^ a(CfHB^»->IB3» 
3ift4N i £/cfci:N i £:&/IN£^ ? *«*SK:<fc 9 Jfc 
Sf6o C*UC<fc9. N i *fc«N i^JBNtCfcDtt 
*^^->|Qfi3 (n>^^hf>3a) B % 
^3KJc9ftffia$3T (#-;UB) ^TST^StttC^tH 
LT, C©5tffiSB3T«^^ Rc*f-r&SfttSB£&£ 0 

[0 03 0] C?^A«»X1ID B8CC^r<fc 50 
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5$C* BtTIBN i £/cte:N i ^JlN<£>±r& oT, B2 
9 ItCfrkL /cSufH^* £ - >iB*S 3 cD5feffi, n> 

*Jg#»J2 a{C<fc9JS#"ra. CCD^fig^ ^bA2^ 

tfU-fs FSfJIiP I Ccs&S^^A (fifg) 5 0 03&J- 
tt&c»W6tifczJBf--^ , r*s. cod? -*;i/A»#x 

y^>yCD^ JB&CC<fc«3#y ***teOT % ^7^7> 

FWiJ&SfcLT***. C(Dv ^;i/AMXl-c{i, XJB 

[0 0 3 1 ] C^HtX^) fit. B9 (a) , (b) 
K^-TJrSK:, Sf8§? -f^A 2 i^'^->E«83 

[0 0 3 2 ] (^-r^^Il)^, BttJtttt© 
^^->ie^3CC v Au^^iSU $IiCAu^7 

^ffi^ft cca u ha jbjsk $ n ^ o 

[0 0 3 3 ] «±<DXfiCC A 0 , Ml 1 te<fct>'S 1 2 CC 
^"Ti^ft. «BI7 ^;l/A2fc^-^->lB*3*g!#S 

[0 0 3 4 ] 0 1 ltt. SulBn>^^ 1 % I 

*0, HI 2»B1 l©C-C«BfffiHr*S. SI 1 
fcitfHl 2(ctS-J-J:5K:, ^fli^^;UA2Cc«, ^jr 

1 laMRttenrc^. 

[ 0 0 3 5 ] H 1 2 CCt^TJ: 5 CC, 9512^/11^ a 5 
OOtt, 3>^^7 F f>3 a(Dfi§^r^6n, n> 
3?^hb*>3a«. ^JS7 ^;l/A5 0 0<Dffim%&frh<D 
^HiSL^5mni«Ti3nrtr^ 0 C(D^/1^^;UA 
5 0 0«, ^7^>F<hUffil^Ci^r^, -etuc 
<fcD, ^ia-^«K (^D-^*-F) 70<3Mfc8Sfi< 

[0 0 3 6 ] TO7^;I,A2 (^y A 5 F«HIP 

I ) lci&*) tM htitc&M? ^;UA5 0 0Cc« x ^6tc 

c»»^, M7^i/A2«, ^y-Y5 F«ii3&>6«c-t>r 

3>^^Fb'>3a, 3 aHI<omHlt*s^trS 



*tf 9 c £ jw-c # i > i i » 5 mm&t> -a /t 0 #HJBB.« 

[0 0 3.7 ] ^ 1 O&C^rTcfc'MC. BulB^>^^ hf> 
3 a fctt. *(D>rs * F(cStfT^S«a5tC|frlE5feS8gP3 T 

r. ^>^^ ^ffl<^iA^/c^©a5 a a a 3 1 ^ 

[0 0 3 8 ] ±EOJ:^W:«fiR3ti/c^u-^i6il7 0 

ie^3<Dn>^>7 h t*>3 aA^^x-^l© I Cf 7 

^KjSSCiCCJcor, ttl C??:/fr6®tittJft##i 
n>#^ h b>3 a#>6S&£MUT^*£-CC<S*3 

n , i c * * 7'oiaw#f4^ffls $ n £ . 

[0 0 3 9 ] C©»£\ :s>£^ h b>3 a £f CD^ffi 
>3 a©jfeJ!8SS3TOi»3-t>|fflB^— CCtt£<DT, * 

#*MfcSft, Ml^Ii^^ 0 fit, 3>$^F7* 

F-7-f^«pCc«-E*lB<rSCi{cj:0, T^S-^A 
3a©jt»aP3T«*ft«3KJ:t)«>K^ttS 
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.oymtit&m&ztt&ic. ^ fcc^c^^t 

£ e WIB5fe^3T»*(DT*CC[$l^rKffia^M^C/h 
3a*'*v FHPa(c*fUTWftcEI8:L/ci&&"C*o 

rfe, F-7-r^«FfcfriBiaaaB3T». ^spw 
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[0 04 0 ] 3 Jjefi£*<D«Sfe&8&K: <fc 0 fp«S 
nfcn>^^h7'D-^J, ^3 OCCinTcfc^CC, f(D 
TI3bWat*^fcfc^ F*f#& 

h b>3 a^*T*«:^as-a:-5«jEdEK:J:n«, ? -f 

Ztitc (mz.lX¥mULX7 ^;UA5fcS3S2 kiWtt 
fl^tttcE^JSftfc) FP»&cfc^£-c#£fc<D 
20 <D, ^^;UA5feffia52 ka&>6#^? FP, P2£^<D5£ 

[004 1] <fcl»5G>B\ 3>^^Ff>3al^^l/ 
A5fcS3$2 k^6^ ^;1/AI2 e&ciS-oT (y ^;UAffi 

30 ±r?*FP, P2--5C^C/t:#3>^^ h tr>3 a 

[0042] ctiicttox. ^mmnm^mm^mcj: 

FP, P2*r©B»3W»ft*^v FP. P2»«c*fur 

£k 7^;bA5feSSSB2 k^60S=i>^^ F b'>3 a . 
40 3 a2<D^a«**tl*n<D^y FP. P2ffi^(CJSDr 

^■cjBjsgrsciccio, £r(D^* fp, P2--cc 

ht*>3a. 3a2®«^?FP 1 P2(C*f-rsSftl!«S: 
^ h^O-^l ^7 , P-7'^- FT^^7'P-ygg7 

c*. «^«, i c^y^*rtwjccfis$uT:«BiL, ic 

50 •;7 , nFffi7^7H?}Clil / ra^o ^/c, 3> 
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ttOc|K6*\ 03O:teJ:O*03 1 K^fiLfcJ: Sttcm&tc 
[0 04 4] #MC, 0 1 4 7iMH 1 9%#]Hir, SH2 

n>^^h^P-^l (0 1 1#JH> *, ^tilcRfLX 

2 o n«7^i^At$)^ 

[0 04 5 ] H 1 7CC^TJ:5K:, LCDffl^a-^g 
■ (^n-^sai) 100B, 3>^^h7'D-^ 
<*110£, coa>^^h7 p a-^*H0%ffl 

itt^u-A i 2 o teBebTftaftjBfcWurfcfl 

a^z? h^a-rrsatfti l o^6Htau/cn>^^ 
(0^#-f) tcjg«-f £<fc5cc&oTi>s. 20 

[0 04 6 ] 0 1 ete^TiSK:, 3>if^F7 , P-^ 
«J3H*110te:. h^7^7>7'l 1 1<!:^FA^7> 
7*1 1 5<h£«;tTl>£o h^^7>7'l 1 lit n 
>^^hf>3 a©jfe4B4J?S?L4»lCD^Sai 12, 
F7^-ICT*STABIC (H8S) 3 0 0ffiiJCOffl 
^■3 0 l«ff3^.S»2<D?5ei 1 3*?J:tf U- K£fl 

[0 047] 3>^^h7'P-^20 0^^FA^7> 
5<D_Bc«SgU 5 6CCTAB I C 3 0 0(DST- 
30 l^n>d7^ F7 , n-7'2 0 ^;UA2 0 30 

i, 20 iraicfl«Ta<fc5cc»sT*. 

^^^>7'1 1 1 *»l<Dgg@l 1 2 -f^A2 

0 1 <D±vfrr>m 1 <D3lfa 1 1 3 tim* 3 0 1 tcSMir 

[0 0 4 8 ] 0 1 8(,Cm? J:5CC. n>^^h-7*n-y 
2 0 0£*fi^jZ^ dOl/h 1 3 0&CJ:9 h v?*?^? 

1 1 1 i^hA>77>7*l 1 S^a^tSCtfcj; 
0, 3>^^h7*P-^(tl iows?n^o 
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(54) CONTACT PROBE AND ITS MANUFACTURE, AND PROBE APPARATUS HAVING 
CONTACT PROBE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve contact 
accuracy by uniforming tips of contact pins in height 
without grinding and making the contact pins touch a 
pad at the same time. 

SOLUTION: Contact pins 3a are integrally molded with 
the use of a mask exposure technique in a state with tip 
parts (tungsten balls in this case) 3T projecting 
perpendicularly downward from main body parts 3K. 
Therefore, the tip parts 3T are highly accurate in size 
and uniform in height, eliminating conventional grinding. 
When a pad is formed of, e.g. soft gold, it is enough to 
set a contact probe in parallel to a pad face and carry 
out overdriving, whereby the tip parts 3T remove only an 
oxidization film on the pad face and surely touch an 
undercoat of the pad. Since tips of the pins are not 
required to be ground and the contact probe is not 
required to be inclined when arranged, parts, jigs, etc., 
for fitting the contact probe are simplified in structure 
as compared with the prior art. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the contact probe (1,200) which two or more pattern wiring (3) is formed on a film 
(2,201 ,201 a) t and each tip of these pattern wiring (3) projects from said film (2,201,201a), is 
arranged on a condition, and is used as a contact pin (3a). Said contact pin (3a) is really 
fabricated, after the point (3T) has projected perpendicularly below to the body section (3K). And 
said point (3T) is a contact probe characterized by being formed with the conductive ingredient 
harder than said body section (3K) and. 

[Claim 2] Said point (3T) is a contact probe according to claim 1 made into the configuration to 
which the cross-sectional area becomes small gradually towards the lower limit. 
[Claim 3] The contact probe according to claim 1 or 2 which contains the ball or needle made 
from a tungsten in said point (3T). 

[Claim 4] A contact probe given in any 1 term of claim 1 which a metal film (500) is directly 
stuck on said film (2,201,201a), and is prepared in it thru/or claim 3. 

[Claim 5] The contact probe according to claim 4 which the 2nd film (202) is directly stuck on 
said metal film (500), and is formed in it. 

[Claim 6] The metal layer formation process which forms the 1st metal layer (6) which consists 
of the quality of the material put or combined with the point (3T) of a contact pin (3a) on a 
substrate layer (5), The 1st pattern formation process which forms opening (7a) for giving the 
1st mask (7) on the 1st metal layer (6), and inserting the point (3T) of said contact pin (3a) in 
this 1st mask (7), The point (3T) which consists of a conductive ingredient harder than the body 
section (3K) of said contact pin (3a) and is inserted in said opening (7a). The 2nd mask (9) is 
given on the point insertion process forced on said 1st metal layer (6), and the 1st metal layer 
(6). Opening (9a) for forming the body section (3K) of said contact pin (3a) in this 2nd mask (9) 
The 2nd pattern formation process formed so that the end section may lap with said opening 
(7a) of said 1st mask (7), Plating down stream processing which forms in each opening (7a) of 
said 1st mask (7), and each opening (9a) of the 2nd mask (9) the 2nd metal layer (N1, N) with 
which a contact pin (3a) is presented by plating processing, The covering process which puts the 
film (2,201,201a) which covers except the part with which said contact pin (3a) is presented on 
the 2nd metal layer (N) except the 2nd mask (9), The manufacture approach of the contact 
probe characterized by having the separation process which separates the part which consists 
of said substrate layer (5), the 1 st [ said ] metal layer (6), and the 1 st mask (7) from the part 
which consists of said film (2,201,201a) and said 2nd metal layer (N). 

[Claim 7] Said point (3T) is the manufacture approach of the contact probe according to claim 6 
which is a ball (B) or a needle. 

[Claim 8] The manufacture approach of a contact probe according to claim 6 or 7 of performing 
the process which forms the 2nd metal layer (N1) in each opening (7a) of said 1st mask (7) after 
said point insertion process. 

[Claim 9] The manufacture approach of a contact probe given in any 1 term of claim 6 which 
processes the front face of said point (3T) coarsely beforehand thru/or claim 8. 
[Claim 10] It is probe equipment (100) which it comes to connect with the circuit (300) which 
has the terminal (301) by which a contact probe (200) given in any 1 term of claim 1 thru/or 
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claim 5 is connected to each end face of pattern wiring (3). The ferroelasticity film which this 
probe equipment (100) is arranged on said film (201 ,201 a), and projects from this film (201,201a) 
shorter than said contact pin (3a) (400), Probe equipment characterized by having the contact 
probe pinching object (110) which pinches this ferroelasticity film (400) and said contact probe 
(200). 

[Claim 11] It is probe equipment (100) which it comes to connect with the circuit (300) which 
has the terminal (301) by which the contact probe (200) manufactured by the manufacture 
approach given in any 1 term of claim 6 thru/or claim 9 is connected to each end face of pattern 
wiring (3). The ferroelasticity film which this probe equipment (100) is arranged on said film 
(201,201a), and projects from this film (201,201a) shorter than said contact pin (3a) (400), Probe 
equipment characterized by having the contact probe pinching object (1 10) which pinches this 
ferroelasticity film (400) and said contact probe (200). 

[Claim 12] Said film (201a) is probe equipment characterized by being formed for a long time [ a 
tip side ] than said ferroelasticity film (400) so that it may become shock absorbing material, 
when said ferroelasticity film (400) presses said contact pin (3a) in probe equipment (100) 
according to claim 10 or 11. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used as a probe pin, a socket pin, etc., and relates to 
the manufacture approach of a contact probe of contacting each terminal, such as a 
semiconductor IC chip and a liquid crystal device, and performing an electric test. 
[0002] 

[Description of the Prior Art] The contact pin is used, in order to make each terminal of 
semiconductor chips, such as IC chip and an LSI chip, or LCD (liquid crystal display object) 
contact and to perform an electric test generally. While the contact pad which is an electrode is 
formed into a ** pitch with high integration and detailed-izing of IC chip etc. in recent years, 
multi-pin ** pitch-ization of a contact pin is demanded. However, in the contact probe of the 
tungsten needle used as a contact pin, the correspondence to a multi-pin ** pitch from the 
limitation of the path of a tungsten needle was difficult. 

[0003] On the other hand, as shown in drawing 29 , two or more pattern wiring 3 is formed on 
the resin film 2, and the technique of the contact probe 1 in which each tip of these pattern 
wiring 3 projects from said resin film 2, is allotted to a condition, and is set to contact pin 3a is 
proposed (for example, JP,7-82027,B). In this technical example, multi-pin ** pitch-ization is 
attained by setting the tip of two or more pattern wiring 3 to contact pin 3a. 
[0004] Generally, each terminal (pad), such as IC chip formed with aluminum (aluminum) alloy 
etc., is in the condition that the front face oxidized in air and was covered by the thin scaling film 
of aluminum. Therefore, in order to perform the electric test of a pad, it is necessary to make 
the scaling film of said aluminum exfoliate, to expose internal aluminum, and to secure 
conductivity. Then, he grinds the scaling film of the aluminum on the front face of a pad against 
the point of contact pin 3a, and is trying to expose internal aluminum by applying an overdrive in 
said contact probe 1 , contacting contact pin 3a on the surface of a pad. This activity is called a 
scrub (scrub). 

[0005] By the way, manufacture of said contact probe 1 is performed through the following 
processes. 

** Perform coppering to the top face of a stainless plate. 

** Form a resist mask (mask) in this copper layer, and perform exposure and development 
through a photo mask. 

** Perform nickel plating to the part by which a resist mask is not carried out, and form said 
pattern wiring 3. 

** Make said resin film 2 put on the top face of the part except the point set to said contact pin 
3a among this pattern wiring 3. 

** Make the part which consists of this resin film 2, pattern wiring 3, and said copper layer, and 
said stainless plate separate. 

** Remove a part to said copper layer from this resin film 2 and the pattern wiring 3, and 
produce said contact probe 1 . 

[0006] According to the above-mentioned manufacture approach, inferior-surface-of^ongue 3b 
of said contact pin 3a is formed evenly. For this reason, if said contact pin 3a is arranged so that 
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that axis may become parallel to a pad side, even if it carries out an overdrive, it is only 
contacting in parallel and this pad side and said flat inferior-surface-of^tongue 3b cannot grind 
the scaling film of aluminum good. From this, as shown in drawing 30 , it inclined and said contact 
pin 3a was arranged so that it might have the fixed contact angle theta to the pad side Pa. 
[0007] In order to arrange said contact pin 3a, holding said contact angle theta, the various 
components 30 and 50, a fixture, etc. for doing the predetermined angle theta inclination of said 
contact probe 1 , and incorporating it are needed. Since these various components 30 and 50, 
fixtures, etc. are configurations incorporated in the condition of having made the contact probe 1 
inclining, they become complicated [ structure ] compared with the thing in which the contact 
probe 1 is made to only lay horizontally. Furthermore, if said contact angle theta affects greatly 
scrub distance (die length which shaves off a coat along a putt front face), and the depth and 
this contact angle theta depends it how at the time of a scrub Since the point of contact pin 3a 
overflows Pad P or damages the pad P itself at the time of a scrub, sufficient precision to 
secure the accuracy of the contact angle theta is required of said components 30 and 50, and 
processing is difficult for them. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, it is necessary to prevent that face 
performing a scrub and a contact pin damages to the pad not only the scaling film of the 
aluminum on the front face of a pad but under it (substrate) itself. In order to prevent that the 
substrate of a pad gets damaged at the time of a scrub, to secure the contact angle over the 
pad of a contact pin to sufficient magnitude is needed. Because, when a contact angle is small, it 
is from the reason for the amount of removal of surface aluminum becoming remarkably large, 
and affecting even a pad substrate. Then, as shown in drawing 31 , using a fixture (un- 
illustrating), and bending point 3T of contact pin 3a so that it may become an abbreviation 
perpendicular to the contact surface P is considered. 

[0009] However, since there is surely dispersion in the height and spacing of a point which the 
contact pin bent (i.e., since a non-set occurs in a pin lower limit), in case each terminal of 
semiconductor chips, such as a chip and an LSI chip, or a liquid crystal panel is made to contact, 
the condition of having not flowed arises and contact precision is bad. Moreover, if the amount of 
overdrives is made to increase, when the pad is especially formed with the elasticity ingredient 
(for example, gold) as compared with aluminum, the trouble that a blemish is attached is in a pad 
substrate. In addition, although the tip of a contact pin can be arranged by polish, this takes time 
and effort and a long time, and a patient throughput becomes low. Furthermore, although said 
contact pin covers that whole and is formed of the same quality of the material, if it tends to 
wear especially a point out and this abrasion loss exceeds the amount of conventions, the whole 
contact probe must be exchanged and it will also become the thing of a contact pin which a 
running cost increases. 

[0010] While being made in view of the above-mentioned situation and polish being unnecessary, 
the height at the tip of each contact pin is arranged, each contact pin contacts coincidence at a 
pad in the case of an overdrive, contact precision of this invention is high, and it aims at 
providing with probe equipment the contact probe which reduces wear of the point of a contact 
pin and a running cost reduces and its manufacture approach, and a list. 
[0011] 

[Means for Solving the Problem] The contact probe of this invention for attaining the above- 
mentioned purpose It is the contact probe which two or more pattern wiring is formed on a film, 
and each tip of these pattern wiring projects from said film, is arranged on a condition, and is 
used as a contact pin. Said contact pin is really fabricated, after the point has projected 
perpendicularly below to the body section, and it is characterized by forming said point with the 
conductive ingredient harder than said body section and. Moreover, said point is made into the 
configuration to which the cross section becomes small gradually towards the lower limit. 
Furthermore, said point is the ball or needle made from a tungsten. And the 2nd film shall be 
directly stuck on what a metal film is directly stuck on said film, and is prepared in it, and said 
metal film, and shall be prepared in them. 

[0012] The metal layer formation process with which the manufacture approach of the contact 
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probe of this invention forms the 1st metal layer which consists of the quality of the material put 
or combined with the point of a contact pin on a substrate layer, The 1st pattern formation 
process which forms opening for giving the 1st mask on the 1st metal layer, and inserting the 
point of said contact pin in this 1st mask, The point which consists of a conductive ingredient 
harder than the body section of said contact pin and is inserted in said opening. The 2nd mask is 
given on the point insertion process forced on said 1st metal layer, and the 1st metal layer. The 
2nd pattern formation process which forms opening for forming the body section of said contact 
pin in this 2nd mask so that that end section may lap at said opening of said 1st mask, Plating 
down stream processing which forms in each opening of said 1st mask, and each opening of the 
2nd mask the 2nd metal layer with which a contact pin is presented by plating processing, The 
covering process which puts the film which covers except the part with which said contact pin is 
presented on the 2nd metal layer except the 2nd mask, It is characterized by having the 
separation process which separates the part which consists of said substrate layer, the 1st 
[ said ] metal layer, and the 1st mask from the part which consists of said film and said 2nd 
metal layer. Moreover, said point is a ball or a needle. Furthermore, the process which forms the 
2nd metal layer in each opening of said 1st mask may be performed after said point insertion 
process. And the front face of said ball or a needle is processed coarsely beforehand. 
[0013] The probe equipment of this invention is probe equipment which it comes to connect with 
the circuit which has the terminal by which the above-mentioned contact probe is connected to 
each end face of pattern wiring, and this probe equipment is characterized by to have the 
contact probe pinching object which pinches the ferroelasticity film which is arranged on said 
film and projects from this film shorter than said contact pin, this ferroelasticity film, and said 
contact probe. Moreover, when said ferroelasticity film presses said contact pin, said film is 
formed in the tip side for a long time rather than said ferroelasticity film so that it may become 
shock absorbing material. 

[0014] Since the point really fabricates a contact pin in the condition of having projected from 
the inferior surface of tongue of the body section to the perpendicular, for example, using a mask 
exposure technique as an operation of this invention, bending processing like before cannot be 
performed, but the dimension of the point of each contact pin can be made highly precise, the 
height of a point can be arranged with homogeneity, and polish like before becomes unnecessary. 
Moreover, when the pad is formed with the ingredient [ elasticity / aluminum ] (for example, 
gold), even if it arranges a contact pin in parallel to a pad side, it contacts certainly, without the 
inferior surface of tongue of the point of each contact pin removing only the oxide film of a pad, 
and attaching a blemish to a substrate only by applying an overdrive, without performing a scrub. 
Thus, since it is not necessary to carry out inclination arrangement of the contact probe, 
compared with the former, the structure of the components for incorporating a contact probe, a 
fixture, etc. is simplified, and processing becomes easy. Furthermore, since the point of a 
contact pin is formed with the ingredient harder than the body section, while the abrasion 
resistance of this point improves and the life of the whole contact pin is prolonged, it becomes 
easy to eat into a pad. And since said point is made into the configuration to which the cross 
section becomes small gradually towards the lower limit, even if it is the case where a contact 
pin is arranged in parallel to a pad side, for example, at the time of an overdrive, local stylus 
pressure is high, and tends to bite to a pad, consequently said point can tear the scaling film of 
aluminum good. 

[0015] The contact probe produced by the manufacture approach of this invention can respond 
to all pads by changing and forming the amount of protrusions of each contact pin from a film 
point according to each pad distance also to the pad group from which the distance from a film 
point to each pad differs a contact pin to a pad side since it can arrange in parallel. And the 
contact angle over each pad of each contact pin can be made the same in that case. 
[0016] In this contact probe, even if it is the resin film which said film absorbs moisture and 
tends to elongate, since a metal film is stuck directly and it is prepared, the elongation of said 
film is controlled by this film with this metal film. Therefore, the pitch of a contact pin does not 
shift by the elongation of a film, and the positive contact to each pad can be taken. 
[0017] In this contact probe, since the 2nd film is directly stuck on said metal film and is 
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prepared in it, the operation effectiveness of becoming shock absorbing material to bolting at the 
time of inclusion of the contact probe by various components is acquired Therefore, the damage 
given to a circuit pattern at the time of inclusion can be made to mitigate. Moreover, if it is in 
the thing for LCD, short-circuit with a metal film and the terminal of TABIC can be prevented. 
[0018] With this probe equipment, in order that said ferroelasticity film may be prepared and this 
ferroelasticity film may press down the tip of a contact pin from the upper part, even if that to 
which the pin tip curved up exists, a pad can be made to be able to contact certainly and the 
measurement mistake by the poor contact can be lost from the place where uniform contact 
pressure is obtained by each pin. In this case, although it is possible that contact becomes 
uncertain even if it carries out an overdrive if the part without an include angle and the thing to 
which said pin tip curved up especially exist between this contact pin and a pad side when the 
contact pin in which said heights were formed is arranged in parallel for example, to a pad side, 
that anxiety does not exist with this probe equipment. 

[0019] Since it becomes shock absorbing material when said film is formed in a tip side for a long 
time rather than said ferroelasticity film and this ferroelasticity film presses a contact pin, even 
if it applies a repeat overdrive, the contact which the contact pin was distorted by friction with a 
ferroelasticity film, did not curve, and was stabilized to the pad can be maintained. In this case, 
although it is possible that contact becomes uncertain even if it carries out an overdrive if the 
part without an include angle, the thing which curved at said pin especially exist between this 
contact pin and a pad side when a contact pin is arranged in parallel for example, to a pad side, 
that anxiety does not exist with this probe equipment. 
[0020] 

[Embodiment of the Invention] Next, the example of this invention is explained with reference to 

a drawing. Hereafter, the 1st operation gestalt of the manufacture approach of the contact probe 

concerning this invention is explained, referring to drawin g 1 thru/or drawing 13 . 

[0021] The basic configuration of the contact probe 1 of this operation gestalt has structure 

which stuck the pattern wiring 3 formed in one side of the polyimide resin film 2 with a metal, 

and the tip of said pattern wiring 3 projects it from the edge of said resin film 2, and it is set to 

contact pin 3a as shown in said drawing 29 . Here, the description of this operation gestalt is a 

point which point (ball of product made from tungsten in this example) 3T of contact pin 3a have 

projected perpendicularly below to body section 3K, as shown in drawing 9 . 

[0022] Next, with reference to drawing 1 thru/or drawing 9 , the making process of said contact 

probe 1 is explained in order of a process. 

[0023] [A support metal plate and metal layer formation process] First, as shown in drawing 1 , 
the base metal layer (1st metal layer) 6 is formed by Cu (copper) plating on the support metal 
plate 5 made from stainless steel (substrate layer). This base metal layer 6 is formed in the top 
face of the support metal plate 5 by the thickness of homogeneity. 

[0024] [The 1st pattern formation process and 1st exposure process] Next, after forming the 1st 
photoresist layer (the 1st mask) 7 on this base metal layer 6, the 1st photo mask 8 of the 
predetermined pattern which has two or more partial 8a which does not make light penetrate on 
the 1st photoresist layer 7 is given using a photoengraving-process technique. Partial 8a 
(although five are illustrated in drawing 1 , it does not restrict to this) which does not make 
these light penetrate is for being arranged at equal intervals and forming point 3T of contact pin 
3a. 

[0025] Here, as it exposes and is shown in drawing 2 , the 1st photoresist layer 7 is developed 
and opening 7a is formed in the part covered by partial 8a which does not make the light of the 
1 st photoresist layer 7 penetrate, respectively. Then, the 1 st photo mask 8 is removed. 
[0026] In this operation gestalt, although the 1st photoresist layer 7 is formed by the negative- 
mold photoresist, a positive type photoresist may be adopted and desired opening 7a may be 
formed. Moreover, in this operation gestalt, said 1st photoresist layer 7 is equivalent to the "1st 
mask" said to this application claim. However, it is not necessarily limited to that in which 
opening 7a is formed through exposure / development process using the 1st photo mask 8 like 
the 1st photoresist layer 7 of this operation gestalt with the "1st mask" of this application claim. 
For example, the film (that is, beforehand formed in the condition which shows with the sign 7 of 
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drawin g 2 ) with which the hole was beforehand formed in the part by which plating processing is 
carried out is sufficient. In this application claim, when using such a film etc. as "the 1st mask", 
the pattern formation process in this operation gestalt is unnecessary. The same is said of the 
2nd mask 9 mentioned later. Let the location which forms this opening 7a be a location 
equivalent to point (contact section) 3T to the pad (measuring object object) P of contact pin 3a 
formed of nickel or the nickel alloy layer N (2nd metal layer) at a subsequent process. 
[0027] [Point insertion process] And as shown in drawing 3 (a), by performing Cu half etching, a 
part of opening 7a of the 1st photoresist layer 7 of the base metal layer 6 and corresponding 
part are removed, and crevice 6a is formed. As shown in drawing 3 (b), the ball B made from a 
tungsten is inserted in each opening 7a, and it pushes against said crevice 6a. The magnitude of 
this ball B is set up so that it may insert in opening 7a strongly, and the front face is coarse. The 
quality of the material of Ball B should just be a conductive ingredient harder (whenever [ wear ] 
is small) than not only a tungsten but the quality of the material of body section 3K of contact 
pin 3a and. As shown in drawin g 3 (c), the 2nd metal layer N1 with which contact pin 3a is 
presented is formed in each opening 7a by plating processing. Here, since Ball B does not turn 
caudad and the surface roughness of said ball B is set up coarsely, the 2nd metal layer N1 is 
high [ Ball B ] while it is supported by the base metal layer 6 at stability. [ of the bond strength 
of Ball B and the 2nd metal layer N1 ] In addition, when the 2nd photoresist layer 9 mentioned 
later consists of a film like this example and this 2nd resist layer 9 does not enter in opening 7a, 
it is not necessary to necessarily perform this plating down stream processing. Moreover, instead 
of performing the ball insertion process of drawin g 3 (b), as shown in drawin g 3 (d), the needle H 
made from a tungsten is inserted in the base metal layer 6, and it is good also considering this as 
a point of a contact pin. 

[0028] [The 2nd pattern formation process and 2nd exposure process] As shown in drawing 4 (a) 
and (b), the 2nd photoresist layer (the 2nd mask) 9 is formed on said 1st photoresist layer 7, and 
2nd photo-mask 10b of a predetermined pattern which has further two or more partial 10a which 
does not make light penetrate on the 2nd photoresist layer 9 using a photoengraving-process 
technique is given. Partial 10a which does not make these light penetrate is mutually prolonged 
in parallel in regular intervals, and is for forming body section 3K of contact pin 3a. In addition, 
the end section of partial 10a which does not make light penetrate is formed in the location 
which laps with opening 7a of said 1st photoresist layer 7. Then, by exposing, as shown in 
drawing 5 (a) and (b), opening (slot) 9a is formed in the part covered by partial 10a which does 
not make said light of the 2nd photoresist layer 9 penetrate, respectively, and 2nd photo-mask 
10a is removed. Each opening 9 is formed in the location where the end section laps with 
opening 7a of the 1st photoresist layer 7. 

[0029] [Like electrolysis galvanizer] As shown in drawing 6 , the 2nd metal layer N with which 
contact pin 3a is presented is formed in each opening 9a of the 2nd photoresist layer 9 by 
plating processing. That is, nickel used as said pattern wiring 3 or the nickel alloy layer N is 
formed in each opening 9a by plating processing. Thereby, point 3T (ball B) project 
perpendicularly below the pattern wiring 3 (contact pin 3a) which becomes by nickel or the nickel 
alloy layer N from those body section 3K, and these point 3T become the contact section to a 
pad. Then, as shown in drawing 7 , the 2nd photoresist layer 9 is removed. 
[0030] [Film covering process] Next, in addition to the tip of said pattern wiring 3 shown in 
drawing 29 , i.e., the part used as contact pin 3a, as shown in drawing 8 , it is on said nickel or 
the nickel alloy layer N, and said resin film 2 is pasted up by adhesives 2a. This resin film 2 is the 
two layer tape with which the metal film (copper foil) 500 was formed in polyimide resin PI at 
one. Even before this film covering process, it gold-plates by the application after copper 
etching, the ground side is formed at the copper surface 500 of the two layer tapes, and the 
resin side PI of the two layer tapes is made to put on said nickel or the nickel alloy layer N 
through adhesives 2a at this film covering process. In addition, in addition to copper foil, nickel, 
nickel alloy, etc. are sufficient as the metal film 500. 

[0031] [Separation process] And after making the support metal plate 5 separate from the part 
which consists of the resin film 2, pattern wiring 3, and a base metal layer 6 as shown in drawing 
9 (a) and (b), it considers as the condition of having pasted up only the pattern wiring 3 on the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/08/24 



JP.10-221370,A [DETAILED DESCRIPTION] 

* 



6/10 /<— v 



resin film 2, through Cu etching. 

[0032] [Golden coating process] Next, Au plating is performed to the pattern wiring 3 of an 
exposure, and Au deposit A is formed in a front face. At this time, the Au layer A is formed in 
the whole front face covering the perimeter by said contact pin 3a which projected from the 
resin film 2 and was made into the condition. 

[0033] The contact probe 1 which pasted up the pattern wiring 3 on the resin film 2 as shown in 
drawing 1 1 and drawing 12 according to the above process is produced. 

[0034] It is drawing showing what drawing 1 1 used said contact probe 1 as IC probe, and started 
in the predetermined configuration, and drawing 12 is the C-C line sectional view of drawing 1 1 . 
As shown in drawing 1 1 and drawing 12 , the aperture 1 1 for telling the signal acquired from the 
pattern wiring 3 to a printed circuit board 20 (referring to drawing 10 ) through the wiring 10 for 
drawers is formed in the resin film 2. 

[0035] As shown in drawing 12 , said metal film 500 is formed to near the contact pin 3a, and, as 
for contact pin 3a, the amount L of protrusions from the point of the metal film 500 is set to 
5mm or less. This metal film 500 can be used as a ground, the design of it which takes 
impedance matching to near the tip of probe equipment (probe card) 70 is attained by that 
cause, and also when performing the test in a RF region, it can prevent the bad influence by the 
reflective noise. 

[0036] Moreover, there are the following advantages in the metal film 500 stuck on the resin film 
2 (polyimide resin PI) further. That is, since the resin film 2 consisted of polyimide resin when 
there is no metal film 500, as moisture was absorbed, elongation arose and it was shown in 
drawing 1 3 , the spacing t between contact pin 3a and 3a might change. Therefore, contact pin 
3a could not contact the predetermined location of a pad, but there was a problem that an exact 
electric test could not be performed. With this operation gestalt, even if humidity changes to the 
resin film 2 by sticking the metal film 500, change of said spacing t is lessened, and contact pin 
3a is certainly contacted in the predetermined location of a pad. 

[0037] only applying an overdrive, even if it is the case where the contact probe 1 is arranged in 
parallel to the pad side Pa since said point 3T are formed in the contact section to the pad at 
said contact pin 3a for example, as shown in drawing 10 — this — point 3T contact certainly to 
Pad P. Compared with the former which needed to carry out inclination arrangement of the 
contact probe 1, the structure of the components 31 for incorporating the contact probe 1, a 
fixture, etc. is simplified, and processing becomes easy from this. Specifically, the simple 
configuration of pasting up the contact probe 1 on components 31 also enables it to incorporate. 

[0038] When performing the probe test of IC chip etc. using the probe equipment 70 constituted 
as mentioned above By connecting with a circuit tester electrically, while equipping a prober with 
probe equipment 70, and sending a predetermined electrical signal to IC chip on a wafer from 
contact pin 3a of the pattern wiring 3 The output signal from this IC chip is transmitted to a 
circuit tester through a substrate from contact pin 3a, and the electrical characteristics of IC 
chip are measured. 

[0039] in this case — since those point 3T project to a perpendicular and really fabricate 
contact pin 3a in the condition from the inferior surface of tongue which is body section 3K — 
each — the dimension of point 3T — highly precise — carrying out — each — the height of 
point 3T can be arranged and the polish which time and effort like before and time amount 
require becomes unnecessary. Moreover, since the height and spacing of point 3T of contact pin 
3a become homogeneity, in case each terminal of semiconductor chips, such as a chip and an 
LSI chip, or a liquid crystal panel is made to contact, the amount of overdrives flows certainly at 
least, and contact precision is high. Furthermore, when the pad is formed with the ingredient 
[ elasticity / aluminum ] (for example, gold), even if it arranges contact pin 3a in parallel to a pad 
side, it contacts certainly only by applying an overdrive, without attaching a blemish to a 
substrate, without performing a scrub. Thus, since it is not necessary to carry out inclination 
arrangement of the contact probe, compared with the former, the structure of the components 
for incorporating a contact probe, a fixture, etc. is simplified, and processing becomes easy. And 
since stylus pressure can be made high and it eats away to a pad by making the amount of 
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overdrives increase even if it arranges a contact probe in parallel to a pad side, good contact 
can be obtained. That is, when the pad is formed with the comparatively hard quality of the 
materials, such as aluminum, only the oxide film of aluminum can be removed by making stylus 
pressure high at the time of an overdrive. Since point 3T of contact pin 3a are formed with the 
ingredient (this example tungsten) harder than body section 3K, while this abrasion resistance of 
point 3T improves and the life of the whole contact pin 3a is prolonged, it becomes easy to eat 
into a pad. Since said point 3T are made into the configuration to which the cross section 
becomes small gradually towards the lower limit, even if it is the case where contact pin 3a is 
arranged in parallel to the pad side Pa, for example, at the time of an overdrive, local stylus 
pressure is high, and tends to bite to Pad P, consequently said point 3T can tear the scaling film 
of aluminum good. 

[0040] Furthermore, although the scrub was required for the contact probe produced by the 
above-mentioned conventional manufacture approach in order for the inferior—surface-of-tongue 
3b to obtain good contact since it was flat as shown in drawing 30 , and contact pin 3a was 
made to incline and it needed to arrange According to the configuration which makes contact pin 
3a of the former concerned project in a slanting lower part Although it can respond to the pad 
(for example, plane view was carried out and arranged in the shape of [ parallel to film point 2k ] 
straight line) P group by which the distance from film point 2k to each pad P was arranged 
equally It was not able to respond to the pad P with which the distance from film point 2k to 
each pads P and P2 differs (for example, arranged in the shape of a plane view hound's-tooth 
check), and P2 group. 

[0041] Because, since contact pin 3a projects along with film plane 2e from film point 2k (to film 
plane 2e and parallel), Although the contact angle theta of each contact pin 3a and each pad P 
can be fixed in the conventional configuration which a film 2 (contact probe 1) is made to incline, 
and is arranged if the distance from film point 2k to each pad P is equal When said distance 
differs, a structure top is difficult, furthermore the configurations in which each contact pin 3a — 
is contacted to all those pads P and P2 — are each pads P and P2 in that case. — It is because 
the contact angle theta cannot be kept constant. 

[0042] On the other hand, the contact probe 1 produced by the manufacture approach of this 
operation gestalt As shown in drawing 10 , the pad side Pa is received in contact pin 3a. Since it 
can arrange in parallel, Also as opposed to the pad P with which the distance from film point 2k 
to each pads P and P2 differs, and P2 group It can respond to all the pads P and P2 — by 
changing and forming each contact pin 3a from film point 2k, and the amount of protrusions of 
three a2 according to each pad P and P2 distance. And each contact pin 3a and the contact 
angle over each pads P and P2 of three a2 can be made into identitas (perpendicular with this 
operation gestalt) in that case. 

[0043] In addition, in the 1st operation gestalt, although the contact probe 1 was applied to the 
probe equipment 70 which is a probe card, you may adopt it as other fixtures for measurement 
etc. For example, IC chip may be held and protected inside and you may apply to the socket for 
IC chip test carried in the equipment for a burn-in test of IC chip etc. Moreover, although the 
contact probe has been arranged so that it may be in a level condition, as shown not only in this 
but in drawing 30 and drawing 31 , it may arrange aslant, and a scrub may be performed. 
[0044] Next, the 2nd operation gestalt is explained with reference to drawing 14 thru/or drawing 
19 . The contact probe 1 (refer to drawing 1 1 ) cut down in the predetermined configuration for 
IC probes in the 1st operation gestalt is replaced with it, and this operation gestalt cuts down 
and uses it for the predetermined configuration of the probe for LCD. The contact probe cut 
down by the probe for LCD is shown to drawing 14 thru/or 16 by the sign 200, and a sign 201 is 
a resin film. 

[0045] As shown in drawing 1 7 , the probe equipment 100 for LCD (probe equipment) It has the 
structure which comes to fix the contact probe pinching object 110 and this contact probe 
pinching object 1 10 to the frame-like frame 120 (although two or more contact probe pinching 
objects 110 were attached in fact, only one was illustrated here). The tip of contact pin 3a 
projected from this contact probe pinching object 110 contacts the terminal (not shown) of LCD 
(liquid crystal display object)90. 
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[0046] As shown in drawing 16 , the contact probe pinching object 1 10 is equipped with the top 
clamp 111 and the bottom clamp 1 15. The top clamp 1 1 1 has the 3rd projection 114 which 
presses down the 1st projection 112 which presses down the tip of contact pin 3a, the 2nd 
projection 1 13 which presses down the terminal 301 by the side of TABIC (circuit)300 which is a 
driver IC, and a lead. 

[0047] The contact probe 200 is laid after the bottom clamp 115, and it lays so that the terminal 
301 of TABIC300 may be further located between the resin films 201,201 of the contact probe 
200. Then, the 1st projection 112 is on the resin film 201, and the top clamp 111 is put so that 
the 1st projection 113 may contact a terminal 301, and it is assembled with a bolt. 
[0048] As shown in drawing 18 , the contact probe pinching object 1 10 is produced by 
incorporating the contact probe 200 and combining the top clamp 1 1 1 and the bottom clamp 1 1 5 
with a bolt 1 30. 

[0049] The electric test of LCD90 using the probe equipment 100 for LCD is in the condition of 
having contacted the tip of contact pin 3a of the probe equipment 1 00 for LCD for the terminal 
(not shown) of LCD90, and is performed by taking out outside the signal which was made to drive 
TABIC300 and was acquired from contact pin 3a in response to delivery and this signal in the 
various signals for a test through TABIC300. In addition, since only ON-OFF is tested in the 
case of LCD90, especially a RF property is not made into a problem compared with the test of 
said IC. 

[0050] Also in the above-mentioned probe equipment 100 for LCD, as shown in drawing 19 , 
even if it is the case where the contact probe 200 is arranged in parallel to the terminal side of 
LCD90, point 3T contact certainly to a terminal only by applying an overdrive, for example. 
Compared with the former, the structure of the components (for example, bottom clamp 115) for 
incorporating the contact probe 200, a fixture, etc. is simplified, and processing becomes easy 
from this. It faces incorporating the contact probe 200 and it becomes possible to carry out with 
the simple configuration of, making components (for example, top clamp 111) paste etc. for 
example. 

[0051] Next, the gestalt of the 3rd operation is explained with reference to drawing 20 thru/or 
drawing 22 . As shown in drawing 20 , the tip S1 where the tip curved to the upper part other 
than the normal tip S, and the tip S2 which curved caudad might produce contact pin 3a in the 
contact probe 200 explained in the gestalt of implementation of the above 2nd. In this case, as 
shown in drawing 21 , even if it pinched the above-mentioned resin film 201 by the 1st projection 
112 and bottom clamp 115 and forced contact pin 3a on the terminal of LCD90, although the 
normal tip S1 and the tip S2 which curved caudad contacted the terminal of LCD90, even if the 
tip S1 which curved up contacted, sufficient contact pressure might not be obtained. From this, 
the poor contact to LCD90 of contact pin 3a occurred, and an exact electric test might be 
unable to be performed. Moreover, although the amount of forcing of contact pin 3a was made to 
fluctuate in order to obtain desired contact pressure at the time of a test, there is a limit in the 
amount from the configuration of a needle of that for which the big amount of forcing is needed 
in order to obtain big contact pressure, and big contact pressure could not be obtained. 
[0052] Then, as shown in drawing 20 thru/or drawing 22 , in order to align the tip S1 which 
curved above contact pin 3a, and the tip S2 which curved caudad with the normal tip S with the 
gestalt of the 3rd operation, The ferroelasticity film 400 which becomes the upper part of the 
resin film 201 from organic or an inorganic material So that it may project shorter than this 
contact pin 3a on the near resin film 201 with which contact pin 3a projects Superposition, The 
contact probe pinching object 110 which comes to pinch the contact probe 200 and the 
ferroelasticity film 400 by the 1st projection 112 and bottom clamp 115 of the top clamp 111 was 
adopted in the condition. In this case, that tip side turns caudad, and is bent and the 
ferroelasticity film 400 presses the tip S1 which curved up. 

[0053] In addition, as for the ferroelasticity film 400, it is desirable to consist of polyethylene 
terephthalate etc., if it is an organic material, and to consist of ceramics, especially a film made 
from an alumina, if it is an inorganic material. Moreover, in arranging contact pin 3a in parallel 
with the terminal side of LCD90 like this operation gestalt, the tip side of said ferroelasticity film 
400 is turned caudad, and it bends it so that the tip S1 which curved up can be pressed suitably, 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/08/24 



JP.1 0-221 370.A [DETAILED DESCRIPTION] 



9/10 s<—i> 



but when making contact pin 3a incline to said terminal side and arranging, even if it does not 
bend the ferroelasticity film 400, said tip S1 can be pressed. 

[0054] If this contact probe pinching object 1 10 is fixed to the frame-like frame 1 20 (refer to 
drawing 17 ) and contact pin 3a is pressed against the terminal of LCD90, the ferroelasticity film 
400 presses down contact pin 3a from the upper part, and even if it is the tip S1 which curved to 
said upper part, the terminal of LCD90 will be contacted certainly. Uniform contact pressure is 
obtained by each contact pin 3a by this, and the measurement mistake by the poor contact can 
be lost. 

[0055] Furthermore, by changing the amount of protrusions of contact pin 3a from the 
ferroelasticity film 400, when contact pin 3a is forced, it becomes possible to change the timing 
which presses down contact pin 3a from a top, and desired contact pressure can be obtained in 
the desired amount of forcing. 

[0056] In the case of the probe equipment 100 for LCD in the operation gestalt of the above 3rd, 
as shown in drawing 22 , contact pin 3a For example, although it is possible that contact 
becomes uncertain even if it carries out an overdrive if the part without an include angle and the 
thing S1 to which said pin tip curved up especially exist between this contact pin 3a and a 
terminal side when it arranges in parallel to a terminal side The anxiety does not exist with this 
probe equipment 100. 

[0057] Next, the 4th operation gestalt is explained with reference to drawing 23 and drawin g 24 . 
As shown in drawing 23 , while adopting the configuration which sticks the metal film 500 on the 
resin film 201, and sticks the 2nd resin film 202 further on it, as shown in drawing 24 , the 
ferroelasticity film 400 is formed on this 2nd resin film 202. Here, the 2nd resin film 202 was 
formed for preventing short-circuit with the metal film 500 and the terminal 301 of TABIC300, 
when a terminal 301 was pressed down by the projection 1 13 of the top clamp 1 1 1 in order to 
connect the contact probe 200 and the terminal 301 of TABIC300. Moreover, by forming the 2nd 
resin film 202, the front face of the metal film 500 will be covered and advance of oxidation in 
atmospheric air can be suppressed effectively. 

[0058] Next, the 5th operation gestalt is explained with reference to drawing 25 and drawing 26 . 
With the operation gestalt mentioned above, when the ferroelasticity film 400 is carrying out 
press contact at contact pin 3a, friction of the ferroelasticity film 400 and contact pin 3a was 
repeated by use of a repeat and distortion by this was accumulated, contact pin 3a might bend 
right and left, and the point of contact might shift. 

[0059] So, with the 5th operation gestalt, as shown in drawing 25 , while setting said resin film 
201 to film 201a broader than before, the configuration which will set the wire extension from the 
metal film 500 of contact pin 3a to X1>X2 if the wire extension from the metal film 500 of X1 and 
broad resin film 201a is set to X2 was adopted. And if said ferroelasticity film 400 is used in piles 
so that it may project shorter than Hiroki Haba fat film 201a as shown in drawing 26 , since the 
ferroelasticity film 400 contacts soft Hiroki Haba fat film 201a and does not contact contact pin 
3a directly, it can prevent that contact pin 3a bends right and left. 

[0060] With the probe equipment 100 for LCD in the above-mentioned 5th operation gestalt, 
since it becomes shock absorbing material when said broad film 201a is formed in a tip side for a 
long time rather than said ferroelasticity film 400 and this ferroelasticity film 400 presses 
contact pin 3a, even if it applies a repeat overdrive, the contact which contact pin 3a was 
distorted by friction with the ferroelasticity film 400, did not curve, and was stabilized to the 
terminal can be maintained. In this case, although it is possible that contact becomes uncertain 
even if it carries out an overdrive if the part without an include angle, the thing which curved to 
said pin 3a especially exist between this contact pin 3a and a terminal side when contact pin 3a 
is arranged in parallel for example, to a terminal side as shown in drawing 26 , that anxiety does 
not exist with this probe equipment 100. 

[0061] Next, the gestalt of the 6th operation is explained with reference to drawing 27 and 
drawing 28 . The 2nd resin film 202 is stuck on the metal film 500, and if the wire extension from 
the metal film 500 of contact pin 3a is set to X2 in that case, the wire extension from the metal 
film 500 of X1 and broad resin film 201a is constituted so that it may become the relation of 
X1>X2. And you may make it pile up the ferroelasticity film 400 prepared on the 2nd resin film 
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202 so that it may project shorter than broad resin film 201a as shown in drawing 28 . 
[0062] 

[Effect of the Invention] Since this invention is constituted as it was explained above, it does so 
effectiveness which is indicated below. Since, as for the contact probe and its manufacture 
approach of this invention, the point really fabricates a contact pin in the condition of having 
projected from the inferior surface of tongue of the body section to the perpendicular, the 
dimension of said point can be made highly precise, the height of a point can be arranged in each 
pin, and polish like before becomes unnecessary. As a result, contact precision improves, and 
there are few amounts of overdrives and they end. Moreover, when the pad is formed with the 
elasticity ingredient (for example, gold) as compared with aluminum, a contact probe is arranged 
in parallel to a pad side, and good conductivity can be secured only by applying an overdrive, 
without the point of a contact pin contacting a pad and attaching a blemish to a substrate. From 
this, compared with the former, the structure of the components for incorporating a contact 
probe, a fixture, etc. is simplified, and processing can be made easy. Furthermore, since stylus 
pressure can be made high and it eats away to a pad by making the amount of overdrives 
increase even if the inferior surface of tongue of the point of a contact pin is a flat surface, good 
contact can be obtained. Since the point of a contact pin is formed with the ingredient harder 
than the body section, the abrasion resistance of this point improves and the life of the whole 
contact pin is prolonged. And since said point is made into the configuration to which the cross 
section becomes small gradually towards the lower limit, even if it is the case where a contact 
pin is arranged in parallel to a pad side, for example, at the time of an overdrive, local stylus 
pressure is high, and tends to bite to a pad, consequently said point can tear the scaling film of 
aluminum good. The thickness of the 1 st metal layer can adjust the height of the point of a 
contact pin easily. While a ball (or needle) is supported by the base metal layer by making the 
front face of a ball or a needle coarse beforehand at stability, the bond strength of a ball (or 
needle) and the 2nd metal layer becomes high. 

[0063] Moreover, since a metal film is stuck directly and prepared, even if it is the resin film 
which said film absorbs moisture and tends to elongate, the elongation of said film is controlled 
by said film with this metal film. Therefore, the pitch of a contact pin does not shift by the 
elongation of a film, and the positive contact to each pad can be taken. 

[0064] Furthermore, since the 2nd film is directly stuck on said metal film and is prepared in it, 
the effectiveness of becoming shock absorbing material to bolting at the time of inclusion of the 
contact probe by various components is acquired. Therefore, the damage given to a circuit 
pattern at the time of inclusion can be made to mitigate. Moreover, if it is in the thing for LCD, 
short-circuit with a metal film and the terminal of TABIC can be prevented. 

[0065] According to the probe equipment of this invention, in order that a ferroelasticity film may 
press down the tip of a contact pin from the upper part, even if that to which the pin tip curved 
up exists, a pad can be made to be able to contact certainly and the measurement mistake by 
the poor contact can be lost from the place where uniform contact pressure is obtained by each 
pin. In this case, although it is possible that contact becomes uncertain even if it carries out an 
overdrive if the part without an include angle and the thing to which said pin tip curved up 
especially exist between this contact pin and a pad side when a contact pin is arranged in 
parallel for example, to a pad side, that fear does not exist with this probe equipment. 
[0066] Moreover, since it becomes shock absorbing material when said film is formed in a tip side 
for a long time rather than said ferroelasticity film and this ferroelasticity film presses a contact 
pin, even if it applies a repeat overdrive, the contact which the contact pin was distorted by 
friction with a ferroelasticity film, did not curve, and was stabilized to the pad can be maintained. 
In this case, although it is possible that contact becomes uncertain even if it carries out an 
overdrive if the part without an include angle, the thing which curved at said pin especially exist 
between this contact pin and a pad side when a contact pin is arranged in parallel for example, to 
a pad side, that fear does not exist with this probe equipment. 
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TECHNICAL FIELD 



[Field of the Invention] This invention is used as a probe pin, a socket pin, etc., and relates to 
the manufacture approach of a contact probe of contacting each terminal, such as a 
semiconductor IC chip and a liquid crystal device, and performing an electric test. 
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2. **** shows the word which can not be translated. 
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PRIOR ART 



[Description of the Prior Art] The contact pin is used, in order to make each terminal of 
semiconductor chips, such as IC chip and an LSI chip, or LCD (liquid crystal display object) 
contact and to perform an electric test generally. While the contact pad which is an electrode is 
formed into a ** pitch with high integration and detailed-izing of IC chip etc. in recent years, 
multi-pin ** pitch-ization of a contact pin is demanded. However, in the contact probe of the 
tungsten needle used as a contact pin, the correspondence to a multi-pin ** pitch from the 
limitation of the path of a tungsten needle was difficult. 

[0003] On the other hand, as shown in drawing 29 , two or more pattern wiring 3 is formed on 
the resin film 2, and the technique of the contact probe 1 in which each tip of these pattern 
wiring 3 projects from said resin film 2, is allotted to a condition, and is set to contact pin 3a is 
proposed (for example, JP,7-82027,B). In this technical example, multi-pin ** pitch-ization is 
attained by setting the tip of two or more pattern wiring 3 to contact pin 3a. 
[0004] Generally, each terminal (pad), such as IC chip formed with aluminum (aluminum) alloy 
etc., is in the condition that the front face oxidized in air and was covered by the thin scaling film 
of aluminum. Therefore, in order to perform the electric test of a pad, it is necessary to make 
the scaling film of said aluminum exfoliate, to expose internal aluminum, and to secure 
conductivity. Then, he grinds the scaling film of the aluminum on the front face of a pad against 
the point of contact pin 3a, and is trying to expose internal aluminum by applying an overdrive in 
said contact probe 1, contacting contact pin 3a on the surface of a pad. This activity is called a 
scrub (scrub). 

[0005] By the way, manufacture of said contact probe 1 is performed through the following 
processes. 

** Perform coppering to the top face of a stainless plate. 

** Form a resist mask (mask) in this copper layer, and perform exposure and development 
through a photo mask. 

** Perform nickel plating to the part by which a resist mask is not carried out, and form said 
pattern wiring 3. 

** Make said resin film 2 put on the top face of the part except the point set to said contact pin 
3a among this pattern wiring 3. 

** Make the part which consists of this resin film 2, pattern wiring 3, and said copper layer, and 
said stainless plate separate. 

** Remove a part to said copper layer from this resin film 2 and the pattern wiring 3, and 
produce said contact probe 1 . 

[0006] According to the above-mentioned manufacture approach, inferior-surface-of-tongue 3b 
of said contact pin 3a is formed evenly. For this reason, if said contact pin 3a is arranged so that 
that axis may become parallel to a pad side, even if it carries out an overdrive, it is only 
contacting in parallel and this pad side and said flat inferior-surface-of-tongue 3b cannot grind 
the scaling film of aluminum good. From this, as shown in drawing 30 , it inclined and said contact 
pin 3a was arranged so that it might have the fixed contact angle theta to the pad side Pa. 
[0007] In order to arrange said contact pin 3a, holding said contact angle theta, the various 
components 30 and 50, a fixture, etc. for doing the predetermined angle theta inclination of said 
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contact probe 1 , and incorporating it are needed. Since these various components 30 and 50, 
fixtures, etc. are configurations incorporated in the condition of having made the contact probe 1 
inclining, they become complicated [ structure ] compared with the thing in which the contact 
probe 1 is made to only lay horizontally. Furthermore, if said contact angle theta affects greatly 
scrub distance (die length which shaves off a coat along a putt front face), and the depth and 
this contact angle theta depends it how at the time of a scrub Since the point of contact pin 3a 
overflows Pad P or damages the pad P itself at the time of a scrub, sufficient precision to 
secure the accuracy of the contact angle theta is required of said components 30 and 50, and 
processing is difficult for them. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since this invention is constituted as it was explained above, it does so 
effectiveness which is indicated below. Since, as for the contact probe and its manufacture 
approach of this invention, the point really fabricates a contact pin in the condition of having 
projected from the inferior surface of tongue of the body section to the perpendicular, the 
dimension of said point can be made highly precise, the height of a point can be arranged in each 
pin, and polish like before becomes unnecessary. As a result, contact precision improves, and 
there are few amounts of overdrives and they end. Moreover, when the pad is formed with the 
elasticity ingredient (for example, gold) as compared with aluminum, a contact probe is arranged 
in parallel to a pad side, and good conductivity can be secured only by applying an overdrive, 
without the point of a contact pin contacting a pad and attaching a blemish to a substrate. From 
this, compared with the former, the structure of the components for incorporating a contact 
probe, a fixture, etc. is simplified, and processing can be made easy. Furthermore, since stylus 
pressure can be made high and it eats away to a pad by making the amount of overdrives 
increase even if the inferior surface of tongue of the point of a contact pin is a flat surface, good 
contact can be obtained. Since the point of a contact pin is formed with the ingredient harder 
than the body section, the abrasion resistance of this point improves and the life of the whole 
contact pin is prolonged. And since said point is made into the configuration to which the cross 
section becomes small gradually towards the lower limit, even if it is the case where a contact 
pin is arranged in parallel to a pad side, for example, at the time of an overdrive, local stylus 
pressure is high, and tends to bite to a pad, consequently said point can tear the scaling film of 
aluminum good. The thickness of the 1st metal layer can adjust the height of the point of a 
contact pin easily. While a ball (or needle) is supported by the base metal layer by making the 
front face of a ball or a needle coarse beforehand at stability, the bond strength of a ball (or 
needle) and the 2nd metal layer becomes high. 

[0063] Moreover, since a metal film is stuck directly and prepared, even if it is the resin film 
which said film absorbs moisture and tends to elongate, the elongation of said film is controlled 
by said film with this metal film. Therefore, the pitch of a contact pin does not shift by the 
elongation of a film, and the positive contact to each pad can be taken. 

[0064] Furthermore, since the 2nd film is directly stuck on said metal film and is prepared in it, 
the effectiveness of becoming shock absorbing material to bolting at the time of inclusion of the 
contact probe by various components is acquired. Therefore, the damage given to a circuit 
pattern at the time of inclusion can be made to mitigate. Moreover, if it is in the thing for LCD, 
short-circuit with a metal film and the terminal of TABIC can be prevented. 

[0065] According to the probe equipment of this invention, in order that a ferroelasticity film may 
press down the tip of a contact pin from the upper part, even if that to which the pin tip curved 
up exists, a pad can be made to be able to contact certainly and the measurement mistake by 
the poor contact can be lost from the place where uniform contact pressure is obtained by each 
pin. In this case, although it is possible that contact becomes uncertain even if it carries out an 
overdrive if the part without an include angle and the thing to which said pin tip curved up 
especially exist between this contact pin and a pad side when a contact pin is arranged in 
parallel for example, to a pad side, that fear does not exist with this probe equipment. 
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[0066] Moreover, since it becomes shock absorbing material when said film is formed in a tip side 
for a long time rather than said ferroelasticity film and this ferroelasticity film presses a contact 
pin, even if it applies a repeat overdrive, the contact which the contact pin was distorted by 
friction with a ferroelasticity film, did not curve, and was stabilized to the pad can be maintained. 
In this case, although it is possible that contact becomes uncertain even if it carries out an 
overdrive if the part without an include angle, the thing which curved at said pin especially exist 
between this contact pin and a pad side when a contact pin is arranged in parallel for example, to 
a pad side, that fear does not exist with this probe equipment. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] By the way, it is necessary to prevent that face 
performing a scrub and a contact pin damages to the pad not only the scaling film of the 
aluminum on the front face of a pad but under it (substrate) itself. In order to prevent that the 
substrate of a pad gets damaged at the time of a scrub, to secure the contact angle over the 
pad of a contact pin to sufficient magnitude is needed. Because, when a contact angle is small, it 
is from the reason for the amount of removal of surface aluminum becoming remarkably large, 
and affecting even a pad substrate. Then, as shown in drawing 31 , using a fixture (un- 
illustrating), and bending point 3T of contact pin 3a so that it may become an abbreviation 
perpendicular to the contact surface P is considered. 

[0009] However, since there is surely dispersion in the height and spacing of a point which the 
contact pin bent (i.e., since a non-set occurs in a pin lower limit), in case each terminal of 
semiconductor chips, such as a chip and an LSI chip, or a liquid crystal panel is made to contact, 
the condition of having not flowed arises and contact precision is bad. Moreover, if the amount of 
overdrives is made to increase, when the pad is especially formed with the elasticity ingredient 
(for example, gold) as compared with aluminum, the trouble that a blemish is attached is in a pad 
substrate. In addition, although the tip of a contact pin can be arranged by polish, this takes time 
and effort and a long time, and a patient throughput becomes low. Furthermore, although said 
contact pin covers that whole and is formed of the same quality of the material, if it tends to 
wear especially a point out and this abrasion loss exceeds the amount of conventions, the whole 
contact probe must be exchanged and it will also become the thing of a contact pin which a 
running cost increases. 

[0010] While being made in view of the above-mentioned situation and polish being unnecessary, 
the height at the tip of each contact pin is arranged, each contact pin contacts coincidence at a 
pad in the case of an overdrive, contact precision of this invention is high, and it aims at 
providing with probe equipment the contact probe which reduces wear of the point of a contact 
pin and a running cost reduces and its manufacture approach, and a list. 
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MEANS 



[Means for Solving the Problem] The contact probe of this invention for attaining the above- 
mentioned purpose It is the contact probe which two or more pattern wiring is formed on a film, 
and each tip of these pattern wiring projects from said film, is arranged on a condition, and is 
used as a contact pin. Said contact pin is really fabricated, after the point has projected 
perpendicularly below to the body section, and it is characterized by forming said point with the 
conductive ingredient harder than said body section and. Moreover, said point is made into the 
configuration to which the cross section becomes small gradually towards the lower limit. 
Furthermore, said point is the ball or needle made from a tungsten. And the 2nd film shall be 
directly stuck on what a metal film is directly stuck on said film, and is prepared in it, and said 
metal film, and shall be prepared in them. 

[001 2] The metal layer formation process with which the manufacture approach of the contact 
probe of this invention forms the 1st metal layer which consists of the quality of the material put 
or combined with the point of a contact pin on a substrate layer, The 1 st pattern formation 
process which forms opening for giving the 1st mask on the 1st metal layer, and inserting the 
point of said contact pin in this 1st mask, The point which consists of a conductive ingredient 
harder than the body section of said contact pin and is inserted in said opening. The 2nd mask is 
given on the point insertion process forced on said 1st metal layer, and the 1st metal layer. The 
2nd pattern formation process which forms opening for forming the body section of said contact 
pin in this 2nd mask so that that end section may lap at said opening of said 1st mask, Plating 
down stream processing which forms in each opening of said 1st mask, and each opening of the 
2nd mask the 2nd metal layer with which a contact pin is presented by plating processing, The 
^ covering process which puts the film which covers except the part with which said contact pin is 

presented on the 2nd metal layer except the 2nd mask, It is characterized by having the 
separation process which separates the part which consists of said substrate layer, the 1st 
[ said ] metal layer, and the 1st mask from the part which consists of said film and said 2nd 
metal layer. Moreover, said point is a ball or a needle. Furthermore, the process which forms the 
2nd metal layer in each opening of said 1st mask may be performed after said point insertion 
process. And the front face of said ball or a needle is processed coarsely beforehand. 
[001 3] The probe equipment of this invention is probe equipment which it comes to connect with 
the circuit which has the terminal by which the above-mentioned contact probe is connected to 
each end face of pattern wiring, and this probe equipment is characterized by to have the 
contact probe pinching object which pinches the ferroelasticity film which is arranged on said 
film and projects from this film shorter than said contact pin, this ferroelasticity film, and said 
contact probe. Moreover, when said ferroelasticity film presses said contact pin, said film is 
formed in the tip side for a long time rather than said ferroelasticity film so that it may become 
shock absorbing material. 

[0014] Since the point really fabricates a contact pin in the condition of having projected from 
the inferior surface of tongue of the body section to the perpendicular, for example, using a mask 
exposure technique as an operation of this invention, bending processing like before cannot be 
performed, but the dimension of the point of each contact pin can be made highly precise, the 
I height of a point can be arranged with homogeneity, and polish like before becomes unnecessary. 
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Moreover, when the pad is formed with the ingredient [ elasticity / aluminum ] (for example, 
gold), even if it arranges a contact pin in parallel to a pad side, it contacts certainly, without the 
inferior surface of tongue of the point of each contact pin removing only the oxide film of a pad, 
and attaching a blemish to a substrate only by applying an overdrive, without performing a scrub. 
Thus, since it is not necessary to carry out inclination arrangement of the contact probe, 
compared with the former, the structure of the components for incorporating a contact probe, a 
fixture, etc. is simplified, and processing becomes easy. Furthermore, since the point of a 
contact pin is formed with the ingredient harder than the body section, while the abrasion 
resistance of this point improves and the life of the whole contact pin is prolonged, it becomes 
easy to eat into a pad. And since said point is made into the configuration to which the cross 
section becomes small gradually towards the lower limit, even if it is the case where a contact 
pin is arranged in parallel to a pad side, for example, at the time of an overdrive, local stylus 
pressure is high, and tends to bite to a pad, consequently said point can tear the scaling film of 
aluminum good. 

[0015] The contact probe produced by the manufacture approach of this invention can respond 
to all pads by changing and forming the amount of protrusions of each contact pin from a film 
point according to each pad distance also to the pad group from which the distance from a film 
point to each pad differs a contact pin to a pad side since it can arrange in parallel. And the 
contact angle over each pad of each contact pin can be made the same in that case. 
[0016] In this contact probe, even if it is the resin film which said film absorbs moisture and 
tends to elongate, since a metal film is stuck directly and it is prepared, the elongation of said 
film is controlled by this film with this metal film. Therefore, the pitch of a contact pin does not 
shift by the elongation of a film, and the positive contact to each pad can be taken. 
[0017] In this contact probe, since the 2nd film is directly stuck on said metal film and is 
prepared in it, the operation effectiveness of becoming shock absorbing material to bolting at the 
time of inclusion of the contact probe by various components is acquired. Therefore, the damage 
given to a circuit pattern at the time of inclusion can be made to mitigate. Moreover, if it is in 
the thing for LCD, short-circuit with a metal film and the terminal of TABIC can be prevented. 
[0018] With this probe equipment, in order that said ferroelasticity film may be prepared and this 
ferroelasticity film may press down the tip of a contact pin from the upper part, even if that to 
which the pin tip curved up exists, a pad can be made to be able to contact certainly and the 
measurement mistake by the poor contact can be lost from the place where uniform contact 
pressure is obtained by each pin. In this case, although it is possible that contact becomes 
uncertain even if it carries out an overdrive if the part without an include angle and the thing to 
which said pin tip curved up especially exist between this contact pin and a pad side when the 
contact pin in which said heights were formed is arranged in parallel for example, to a pad side, 
that anxiety does not exist with this probe equipment. 

[0019] Since it becomes shock absorbing material when said film is formed in a tip side for a long 
time rather than said ferroelasticity film and this ferroelasticity film presses a contact pin, even 
if it applies a repeat overdrive, the contact which the contact pin was distorted by friction with a 
ferroelasticity film, did not curve, and was stabilized to the pad can be maintained. In this case, 
although it is possible that contact becomes uncertain even if it carries out an overdrive if the 
part without an include angle, the thing which curved at said pin especially exist between this 
contact pin and a pad side when a contact pin is arranged in parallel for example, to a pad side, 
that anxiety does not exist with this probe equipment. 
[0020] 

[Embodiment of the Invention] Next, the example of this invention is explained with reference to 
a drawing. Hereafter, the 1st operation gestalt of the manufacture approach of the contact probe 
concerning this invention is explained, referring to drawing 1 thru/or drawing 13 . 
[0021] The basic configuration of the contact probe 1 of this operation gestalt has structure 
which stuck the pattern wiring 3 formed in one side of the polyimide resin film 2 with a metal, 
and the tip of said pattern wiring 3 projects it from the edge of said resin film 2, and it is set to 
contact pin 3a as shown in said drawing 29 . Here, the description of this operation gestalt is a 
point which point (ball of product made from tungsten in this example) 3T of contact pin 3a have 
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projected perpendicularly below to body section 3K, as shown in drawin g 9 . 

[0022] Next, with reference to drawing 1 thru/or drawin g 9 , the making process of said contact 
probe 1 is explained in order of a process. 

[0023] [A support metal plate and metal layer formation process] First, as shown in drawing 1 f 
the base metal layer (1st metal layer) 6 is formed by Cu (copper) plating on the support metal 
plate 5 made from stainless steel (substrate layer). This base metal layer 6 is formed in the top 
face of the support metal plate 5 by the thickness of homogeneity. 

[0024] [The 1st pattern formation process and 1st exposure process] Next, after forming the 1st 
photoresist layer (the 1st mask) 7 on this base metal layer 6, the 1st photo mask 8 of the 
predetermined pattern which has two or more partial 8a which does not make light penetrate on 
the 1st photoresist layer 7 is given using a photoengraving-process technique. Partial 8a 
(although five are illustrated in drawing 1 , it does not restrict to this) which does not make 
these light penetrate is for being arranged at equal intervals and forming point 3T of contact pin 
3a. 

[0025] Here, as it exposes and is shown in drawing 2 , the 1st photoresist layer 7 is developed 
and opening 7a is formed in the part covered by partial 8a which does not make the light of the 
1st photoresist layer 7 penetrate, respectively. Then, the 1st photo mask 8 is removed. 
[0026] In this operation gestalt, although the 1st photoresist layer 7 is formed by the negative- 
mold photoresist, a positive type photoresist may be adopted and desired opening 7a may be 
formed. Moreover, in this operation gestalt, said 1st photoresist layer 7 is equivalent to the "1st 
mask" said to this application claim. However, it is not necessarily limited to that in which 
opening 7a is formed through exposure / development process using the 1st photo mask 8 like 
the 1st photoresist layer 7 of this operation gestalt with the "1st mask" of this application claim. 
For example, the film (that is, beforehand formed in the condition which shows with the sign 7 of 
drawing 2 ) with which the hole was beforehand formed in the part by which plating processing is 
carried out is sufficient. In this application claim, when using such a film etc. as "the 1st mask", 
the pattern formation process in this operation gestalt is unnecessary. The same is said of the 
2nd mask 9 mentioned later. Let the location which forms this opening 7a be a location 
equivalent to point (contact section) 3T to the pad (measuring object object) P of contact pin 3a 
formed of nickel or the nickel alloy layer N (2nd metal layer) at a subsequent process. 
[0027] [Point insertion process] And as shown in drawing 3 (a), by performing Cu half etching, a 
part of opening 7a of the 1st photoresist layer 7 of the base metal layer 6 and corresponding 
part are removed, and crevice 6a is formed. As shown in drawing 3 (b), the ball B made from a 
tungsten is inserted in each opening 7a, and it pushes against said crevice 6a. The magnitude of 
this ball B is set up so that it may insert in opening 7a strongly, and the front face is coarse. The 
quality of the material of Ball B should just be a conductive ingredient harder (whenever [ wear ] 
is small) than not only a tungsten but the quality of the material of body section 3K of contact 
pin 3a and. As shown in drawing 3 (c), the 2nd metal layer N1 with which contact pin 3a is 
presented is formed in each opening 7a by plating processing. Here, since Ball B does not turn 
caudad and the surface roughness of said ball B is set up coarsely, the 2nd metal layer N1 is 
high [ Ball B ] while it is supported by the base metal layer 6 at stability. [ of the bond strength 
of Ball B and the 2nd metal layer N1 ] In addition, when the 2nd photoresist layer 9 mentioned 
later consists of a film like this example and this 2nd resist layer 9 does not enter in opening 7a, 
it is not necessary to necessarily perform this plating down stream processing. Moreover, instead 
of performing the ball insertion process of drawing 3 (b), as shown in drawing 3 (d), the needle H 
made from a tungsten is inserted in the base metal layer 6, and it is good also considering this as 
a point of a contact pin. 

[0028] [The 2nd pattern formation process and 2nd exposure process] As shown in drawing 4 (a) 
and (b), the 2nd photoresist layer (the 2nd mask) 9 is formed on said 1st photoresist layer 7, and 
2nd photo-mask 10b of a predetermined pattern which has further two or more partial 10a which 
does not make light penetrate on the 2nd photoresist layer 9 using a photoengraving-process 
technique is given. Partial 10a which does not make these light penetrate is mutually prolonged 
in parallel in regular intervals, and is for forming body section 3K of contact pin 3a. In addition, 
the end section of partial 10a which does not make light penetrate is formed in the location 
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which laps with opening 7a of said 1 st photoresist layer 7. Then, by exposing, as shown in 
drawing 5 (a) and (b), opening (slot) 9a is formed in the part covered by partial 10a which does 
not make said light of the 2nd photoresist layer 9 penetrate, respectively, and 2nd photo-mask 
10a is removed. Each opening 9 is formed in the location where the end section laps with 
opening 7a of the 1 st photoresist layer 7. 

[0029] [Like electrolysis galvanizer] As shown in drawing 6 , the 2nd metal layer N with which 
contact pin 3a is presented is formed in each opening 9a of the 2nd photoresist layer 9 by 
plating processing. That is, nickel used as said pattern wiring 3 or the nickel alloy layer N is 
formed in each opening 9a by plating processing. Thereby, point 3T (ball B) project 
perpendicularly below the pattern wiring 3 (contact pin 3a) which becomes by nickel or the nickel 
alloy layer N from those body section 3K f and these point 3T become the contact section to a 
pad. Then, as shown in drawing 7 , the 2nd photoresist layer 9 is removed. 
[0030] [Film covering process] Next, in addition to the tip of said pattern wiring 3 shown in 
drawing 29 , i.e., the part used as contact pin 3a, as shown in drawing 8 , it is on said nickel or 
the nickel alloy layer N f and said resin film 2 is pasted up by adhesives 2a. This resin film 2 is the 
two layer tape with which the metal film (copper foil) 500 was formed in polyimide resin PI at 
one. Even before this film covering process, it gold-plates by the application after copper 
etching, the ground side is formed at the copper surface 500 of the two layer tapes, and the 
resin side PI of the two layer tapes is made to put on said nickel or the nickel alloy layer N 
through adhesives 2a at this film covering process. In addition, in addition to copper foil, nickel, 
nickel alloy, etc. are sufficient as the metal film 500. 

[0031] [Separation process] And after making the support metal plate 5 separate from the part 
which consists of the resin film 2, pattern wiring 3, and a base metal layer 6 as shown in drawing 
9 (a) and (b), it considers as the condition of having pasted up only the pattern wiring 3 on the 
resin film 2, through Cu etching. 

[0032] [Golden coating process] Next, Au plating is performed to the pattern wiring 3 of an 
exposure, and Au deposit A is formed in a front face. At this time, the Au layer A is formed in 
the whole front face covering the perimeter by said contact pin 3a which projected from the 
resin film 2 and was made into the condition. 

[0033] The contact probe 1 which pasted up the pattern wiring 3 on the resin film 2 as shown in 
drawing 1 1 and drawing 12 according to the above process is produced. 

[0034] It is drawing showing what drawing 1 1 used said contact probe 1 as IC probe, and started 
in the predetermined configuration, and drawing 12 is the C-C line sectional view of drawing 1 1 . 
As shown in drawing 1 1 and drawing 12 , the aperture 1 1 for telling the signal acquired from the 
pattern wiring 3 to a printed circuit board 20 (referring to drawing 10 ) through the wiring 10 for 
drawers is formed in the resin film 2. 

[0035] As shown in drawing 12 , said metal film 500 is formed to near the contact pin 3a, and, as 
for contact pin 3a, the amount L of protrusions from the point of the metal film 500 is set to 
5mm or less. This metal film 500 can be used as a ground, the design of it which takes 
impedance matching to near the tip of probe equipment (probe card) 70 is attained by that 
cause, and also when performing the test in a RF region, it can prevent the bad influence by the 
reflective noise. 

[0036] Moreover, there are the following advantages in the metal film 500 stuck on the resin film 
2 (polyimide resin PI) further. That is, since the resin film 2 consisted of polyimide resin when 
there is no metal film 500, as moisture was absorbed, elongation arose and it was shown in 
drawing 1 3 , the spacing t between contact pin 3a and 3a might change. Therefore, contact pin 
3a could not contact the predetermined location of a pad, but there was a problem that an exact 
electric test could not be performed. With this operation gestalt, even if humidity changes to the 
resin film 2 by sticking the metal film 500, change of said spacing t is lessened, and contact pin 
3a is certainly contacted in the predetermined location of a pad. 

[0037] only applying an overdrive, even if it is the case where the contact probe 1 is arranged in 
parallel to the pad side Pa since said point 3T are formed in the contact section to the pad at 
said contact pin 3a for example, as shown in drawing 10 — this — point 3T contact certainly to 
Pad P. Compared with the former which needed to carry out inclination arrangement of the 
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contact probe 1, the structure of the components 31 for incorporating the contact probe 1, a 
fixture, etc. is simplified, and processing becomes easy from this. Specifically, the simple 
configuration of pasting up the contact probe 1 on components 31 also enables it to incorporate. 

[0038] When performing the probe test of IC chip etc. using the probe equipment 70 constituted 
as mentioned above By connecting with a circuit tester electrically, while equipping a prober with 
probe equipment 70, and sending a predetermined electrical signal to IC chip on a wafer from 
contact pin 3a of the pattern wiring 3 The output signal from this IC chip is transmitted to a 
circuit tester through a substrate from contact pin 3a, and the electrical characteristics of IC 
chip are measured. 

[0039] in this case — since those point 3T project to a perpendicular and really fabricate 
contact pin 3a in the condition from the inferior surface of tongue which is body section 3K — 
each — the dimension of point 3T — highly precise — carrying out — each — the height of 
point 3T can be arranged and the polish which time and effort like before and time amount 
require becomes unnecessary. Moreover, since the height and spacing of point 3T of contact pin 
3a become homogeneity, in case each terminal of semiconductor chips, such as a chip and an 
LSI chip, or a liquid crystal panel is made to contact, the amount of overdrives flows certainly at 
least, and contact precision is high. Furthermore, when the pad is formed with the ingredient 
[ elasticity / aluminum ] (for example, gold), even if it arranges contact pin 3a in parallel to a pad 
side, it contacts certainly only by applying an overdrive, without attaching a blemish to a 
substrate, without performing a scrub. Thus, since it is not necessary to carry out inclination 
arrangement of the contact probe, compared with the former, the structure of the components 
for incorporating a contact probe, a fixture, etc. is simplified, and processing becomes easy. And 
since stylus pressure can be made high and it eats away to a pad by making the amount of 
overdrives increase even if it arranges a contact probe in parallel to a pad side, good contact 
can be obtained. That is, when the pad is formed with the comparatively hard quality of the 
materials, such as aluminum, only the oxide film of aluminum can be removed by making stylus 
pressure high at the time of an overdrive. Since point 3T of contact pin 3a are formed with the 
ingredient (this example tungsten) harder than body section 3K, while this abrasion resistance of 
point 3T improves and the life of the whole contact pin 3a is prolonged, it becomes easy to eat 
into a pad. Since said point 3T are made into the configuration to which the cross section 
becomes small gradually towards the lower limit, even if it is the case where contact pin 3a is 
arranged in parallel to the pad side Pa, for example, at the time of an overdrive, local stylus 
pressure is high, and tends to bite to Pad P, consequently said point 3T can tear the scaling film 
of aluminum good. 

[0040] Furthermore, although the scrub was required for the contact probe produced by the 
above-mentioned conventional manufacture approach in order for the inferior-surface-of-tongue 
3b to obtain good contact since it was flat as shown in drawing 30 , and contact pin 3a was 
made to incline and it needed to arrange According to the configuration which makes contact pin 
3a of the former concerned project in a slanting lower part Although it can respond to the pad 
(for example, plane view was carried out and arranged in the shape of [ parallel to film point 2k ] 
straight line) P group by which the distance from film point 2k to each pad P was arranged 
equally It was not able to respond to the pad P with which the distance from film point 2k to 
each pads P and P2 differs (for example, arranged in the shape of a plane view hound's-tooth 
check), and P2 group. 

[0041] Because, since contact pin 3a projects along with film plane 2e from film point 2k (to film 
plane 2e and parallel), Although the contact angle theta of each contact pin 3a and each pad P 
can be fixed in the conventional configuration which a film 2 (contact probe 1) is made to incline, 
and is arranged if the distance from film point 2k to each pad P is equal When said distance 
differs, a structure top is difficult, furthermore the configurations in which each contact pin 3a — 
is contacted to all those pads P and P2 — are each pads P and P2 in that case. — It is because 
the contact angle theta cannot be kept constant. 

[0042] On the other hand, the contact probe 1 produced by the manufacture approach of this 
operation, gestalt As shown in drawing 10 , the pad side Pa is received in contact pin 3a. Since it 
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can arrange in parallel, Also as opposed to the pad P with which the distance from film point 2k 
to each pads P and P2 differs, and P2 group It can respond to all the pads P and P2 — by 
changing and forming each contact pin 3a from film point 2k, and the amount of protrusions of 
three a2 according to each pad P and P2 distance. And each contact pin 3a and the contact 
angle over each pads P and P2 of three a2 can be made into identitas (perpendicular with this 
operation gestalt) in that case. 

[0043] In addition, in the 1st operation gestalt, although the contact probe 1 was applied to the 
probe equipment 70 which is a probe card, you may adopt it as other fixtures for measurement 
etc. For example, IC chip may be held and protected inside and you may apply to the socket for 
IC chip test carried in the equipment for a burn-in test of IC chip etc. Moreover, although the 
contact probe has been arranged so that it may be in a level condition, as shown not only in this 
but in drawing 30 and drawing 31 , it may arrange aslant, and a scrub may be performed. 
[0044] Next, the 2nd operation gestalt is explained with reference to drawing 1 4 thru/or drawing 
19 . The contact probe 1 (refer to drawing 1 1 ) cut down in the predetermined configuration for 
IC probes in the 1st operation gestalt is replaced with it, and this operation gestalt cuts down 
and uses it for the predetermined configuration of the probe for LCD. The contact probe cut 
down by the probe for LCD is shown to drawing 14 thru/or 16 by the sign 200, and a sign 201 is 
a resin film. 

[0045] As shown in drawing 1 7 , the probe equipment 100 for LCD (probe equipment) It has the 
structure which comes to fix the contact probe pinching object 110 and this contact probe 
pinching object 1 10 to the frame-like frame 120 (although two or more contact probe pinching 
objects 110 were attached in fact, only one was illustrated here). The tip of contact pin 3a 
projected from this contact probe pinching object 110 contacts the terminal (not shown) of LCD 
(liquid crystal display object)90. 

[0046] As shown in drawing 16 , the contact probe pinching object 1 10 is equipped with the top 
clamp 1 1 1 and the bottom clamp 115. The top clamp 111 has the 3rd projection 114 which 
presses down the 1st projection 112 which presses down the tip of contact pin 3a, the 2nd 
projection 1 13 which presses down the terminal 301 by the side of TABIC (circuit)300 which is a 
driver IC, and a lead. 

[0047] The contact probe 200 is laid after the bottom clamp 115, and it lays so that the terminal 
301 of TABIC300 may be further located between the resin films 201,201 of the contact probe 
200. Then, the 1st projection 1 1 2 is on the resin film 201, and the top clamp 1 1 1 is put so that 
the 1st projection 1 13 may contact a terminal 301, and it is assembled with a bolt. 
[0048] As shown in drawing 18 , the contact probe pinching object 1 10 is produced by 
incorporating the contact probe 200 and combining the top clamp 1 1 1 and the bottom clamp 1 15 
with a bolt 1 30. 

[0049] The electric test of LCD90 using the probe equipment 100 for LCD is in the condition of 
having contacted the tip of contact pin 3a of the probe equipment 100 for LCD for the terminal 
(not shown) of LCD90, and is performed by taking out outside the signal which was made to drive 
TABIC300 and was acquired from contact pin 3a in response to delivery and this signal in the 
various signals for a test through TABIC300. In addition, since only ON-OFF is tested in the 
case of LCD90, especially a RF property is not made into a problem compared with the test of 
said IC. 

[0050] Also in the above-mentioned probe equipment 100 for LCD, as shown in drawing 19 , 
even if it is the case where the contact probe 200 is arranged in parallel to the terminal side of 
LCD90, point 3T contact certainly to a terminal only by applying an overdrive, for example. 
Compared with the former, the structure of the components (for example, bottom clamp 115) for 
incorporating the contact probe 200, a fixture, etc. is simplified, and processing becomes easy 
from this. It faces incorporating the contact probe 200 and it becomes possible to carry out with 
the simple configuration of, making components (for example, top clamp 111) paste etc. for 
example. 

[0051] Next, the gestalt of the 3rd operation is explained with reference to drawing 20 thru/or 
drawing 22 . As shown in drawing 20 , the tip S1 where the tip curved to the upper part other 
than the normal tip S, and the tip S2 which curved caudad might produce contact pin 3a in the 
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contact probe 200 explained in the gestalt of implementation of the above 2nd. In this case, as 
shown in drawing 21 , even if it pinched the above-mentioned resin film 201 by the 1st projection 
112 and bottom clamp 1 15 and forced contact pin 3a on the terminal of LCD90, although the 
normal tip S1 and the tip S2 which curved caudad contacted the terminal of LCD90, even if the 
tip S1 which curved up contacted, sufficient contact pressure might not be obtained. From this, 
the poor contact to LCD90 of contact pin 3a occurred, and an exact electric test might be 
unable to be performed. Moreover, although the amount of forcing of contact pin 3a was made to 
fluctuate in order to obtain desired contact pressure at the time of a test, there is a limit in the 
amount from the configuration of a needle of that for which the big amount of forcing is needed 
in order to obtain big contact pressure, and big contact pressure could not be obtained. 
[0052] Then, as shown in drawing 20 thru/or drawing 22 , in order to align the tip S1 which 
curved above contact pin 3a, and the tip S2 which curved caudad with the normal tip S with the 
gestalt of the 3rd operation, The ferroelasticity film 400 which becomes the upper part of the 
resin film 201 from organic or an inorganic material So that it may project shorter than this 
contact pin 3a on the near resin film 201 with which contact pin 3a projects Superposition, The 
contact probe pinching object 110 which comes to pinch the contact probe 200 and the 
ferroelasticity film 400 by the 1 st projection 1 1 2 and bottom clamp 1 1 5 of the top clamp 1 1 1 was 
adopted in the condition. In this case, that tip side turns caudad, and is bent and the 
ferroelasticity film 400 presses the tip S1 which curved up. 

[0053] In addition, as for the ferroelasticity film 400, it is desirable to consist of polyethylene 
terephthalate etc., if it is an organic material, and to consist of ceramics, especially a film made 
from an alumina, if it is an inorganic material. Moreover, in arranging contact pin 3a in parallel 
with the terminal side of LCD90 like this operation gestalt, the tip side of said ferroelasticity film 
400 is turned caudad, and it bends it so that the tip S1 which curved up can be pressed suitably, 
but when making contact pin 3a incline to said terminal side and arranging, even if it does not 
bend the ferroelasticity film 400, said tip S1 can be pressed. 

[0054] If this contact probe pinching object 1 10 is fixed to the frame-like frame 120 (refer to 
drawing 17 ) and contact pin 3a is pressed against the terminal of LCD90, the ferroelasticity film 
400 presses down contact pin 3a from the upper part, and even if it is the tip S1 which curved to 
said upper part, the terminal of LCD90 will be contacted certainly. Uniform contact pressure is 
obtained by each contact pin 3a by this, and the measurement mistake by the poor contact can 
be lost. 

[0055] Furthermore, by changing the amount of protrusions of contact pin 3a from the 
ferroelasticity film 400, when contact pin 3a is forced, it becomes possible to change the timing 
which presses down contact pin 3a from a top, and desired contact pressure can be obtained in 
the desired amount of forcing. 

[0056] In the case of the probe equipment 100 for LCD in the operation gestalt of the above 3rd, 
as shown in drawing 22 , contact pin 3a For example, although it is possible that contact 
becomes uncertain even if it carries out an overdrive if the part without an include angle and the 
thing S1 to which said pin tip curved up especially exist between this contact pin 3a and a 
terminal side when it arranges in parallel to a terminal side The anxiety does not exist with this 
probe equipment 100. 

[0057] Next, the 4th operation gestalt is explained with reference to drawing 23 and drawing 24 . 
As shown in drawing 23 , while adopting the configuration which sticks the metal film 500 on the 
resin film 201, and sticks the 2nd resin film 202 further on it, as shown in drawing 24 , the 
ferroelasticity film 400 is formed on this 2nd resin film 202. Here, the 2nd resin film 202 was 
formed for preventing short-circuit with the metal film 500 and the terminal 301 of TABIC300, 
when a terminal 301 was pressed down by the projection 1 13 of the top clamp 1 1 1 in order to 
connect the contact probe 200 and the terminal 301 of TABIC300. Moreover, by forming the 2nd 
resin film 202, the front face of the metal film 500 will be covered and advance of oxidation in 
atmospheric air can be suppressed effectively. 

[0058] Next, the 5th operation gestalt is explained with reference to drawing 25 and drawing 26 . 
With the operation gestalt mentioned above, when the ferroelasticity film 400 is carrying out 
press contact at contact pin 3a, friction of the ferroelasticity film 400 and contact pin 3a was 
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repeated by use of a repeat and distortion by this was accumulated, contact pin 3a might bend 
right and left, and the point of contact might shift. 

[0059] So, with the 5th operation gestalt, as shown in drawing 25 , while setting said resin film 

201 to film 201a broader than before, the configuration which will set the wire extension from the 
metal film 500 of contact pin 3a to X1>X2 if the wire extension from the metal film 500 of X1 and 
broad resin film 201a is set to X2 was adopted. And if said ferroelasticity film 400 is used in piles 
so that it may project shorter than Hiroki Haba fat film 201a as shown in drawing 26 , since the 
ferroelasticity film 400 contacts soft Hiroki Haba fat film 201a and does not contact contact pin 
3a directly, it can prevent that contact pin 3a bends right and left. 

[0060] With the probe equipment 100 for LCD in the above-mentioned 5th operation gestalt, 
since it becomes shock absorbing material when said broad film 201a is formed in a tip side for a 
long time rather than said ferroelasticity film 400 and this ferroelasticity film 400 presses 
contact pin 3a, even if it applies a repeat overdrive, the contact which contact pin 3a was 
distorted by friction with the ferroelasticity film 400, did not curve, and was stabilized to the 
terminal can be maintained. In this case, although it is possible that contact becomes uncertain 
even if it carries out an overdrive if the part without an include angle, the thing which curved to 
said pin 3a especially exist between this contact pin 3a and a terminal side when contact pin 3a 
is arranged in parallel for example, to a terminal side as shown in drawing 26 , that anxiety does 
not exist with this probe equipment 100. 

[0061] Next, the gestalt of the 6th operation is explained with reference to drawing 27 and 
drawing 28 . The 2nd resin film 202 is stuck on the metal film 500, and if the wire extension from 
the metal film 500 of contact pin 3a is set to X2 in that case, the wire extension from the metal 
film 500 of X1 and broad resin film 201a is constituted so that it may become the relation of 
X1>X2. And you may make it pile up the ferroelasticity film 400 prepared on the 2nd resin film 

202 so that it may project shorter than broad resin film 201a as shown in drawing 28 . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section perspective view showing the 1st exposure process in the 
1st operation gestalt of the manufacture approach of the contact probe concerning this 
invention etc. 

[Drawing 2] The perspective view after the 1 st exposure process in the 1 st operation gestalt of 
the manufacture approach of the contact probe which (a) requires for this invention, and (b) are 
X-X-ray sectional views of (a). 

[Drawing 3] The ball insertion process in the 1st operation gestalt of the manufacture approach 
of the contact probe concerning this invention is shown, a half etching process and (b) show a 
ball pushing process, (c) shows plating down stream processing, and (a) is drawing showing the 
case where replaced (d) with the ball and a needle is used. 

[Drawing 4] The perspective view showing the 2nd exposure process front in the 1st operation 
gestalt of the manufacture approach of the contact probe which (a) requires for this invention, 
and (b) are the Y-Y line sectional views of (a). 

[Drawing 5] The perspective view showing the 2nd exposure process back in the 1st operation 
gestalt of the manufacture approach of the contact probe which (a) requires for this invention, 
and (b) are the Z~Z line sectional views of (a). 

[Drawing 6] The electrolysis galvanizer in the 1st operation gestalt of the manufacture approach 
of the contact probe concerning this invention is a next sectional view. 

[Drawing 7] It is the sectional view showing the condition of having removed the 2nd photoresist 
layer 9 from the condition of drawing 6 . 

[Drawing 8] It is a sectional view after the film adhesion process in the 1st operation gestalt of 
the manufacture approach of the contact probe concerning ********. 

[Drawing 9] (a) is the important section outline perspective view of the culmination in the 1st 
operation gestalt of the manufacture approach of the contact probe concerning this invention, 
and (b) is a sectional view. 

[Drawing 10] It is the side elevation showing an example of the probe equipment incorporating 
the contact probe manufactured according to the 1st operation gestalt of the manufacture 
approach of the contact probe concerning this invention. 

[Drawing 1 1] It is the top view showing the contact probe manufactured according to the 1st 
operation gestalt of the manufacture approach of the contact probe concerning this invention. 
[Drawing 12] It is the C-C line sectional view of drawing 1 1 . 

[Drawing 13] It is a front view for explaining a metal film in the 1st operation gestalt of the 
contact probe concerning this invention. 

[Drawing 14] It is the perspective view showing the contact probe in the 2nd operation gestalt of 

the probe equipment concerning this invention. 

[Drawing 15] It is the A-A line sectional view of drawing 14 . 

[Drawing 16] It is the decomposition perspective view showing the contact probe pinching object 
in the 2nd operation gestalt of the probe equipment concerning this invention. 
[Drawing 1 7] It is the perspective view showing the probe equipment in the 2nd operation gestalt 
of the probe equipment concerning this invention. 
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[Drawing 18] It is the perspective view showing the contact probe pinching object in the 2nd 
operation gestalt of the probe equipment concerning this invention. 
[Drawing 19] It is the B-B line sectional view of drawing 1 7 . 

[Drawing 20] It is the side elevation showing the conventional fault of a contact probe about the 
3rd operation gestalt of the probe equipment concerning this invention. 

[Drawing 21] It is the side elevation showing the conventional fault of probe equipment about the 
3rd operation gestalt of the probe equipment concerning this invention. 

[Drawing 22] It is the side elevation showing the probe equipment in the 3rd operation gestalt of 
the probe equipment concerning this invention. 

[Drawing 23] It is the side elevation showing the contact probe in the 4th operation gestalt of 
the contact probe concerning this invention. 

[Drawing 24] It is the side elevation showing the probe equipment in the 4th operation gestalt of 
the probe equipment concerning this invention. 

[Drawing 25] It is the side elevation showing the contact probe in the 5th operation gestalt of 
the probe equipment concerning this invention. 

[Drawing 26] It is the side elevation showing the probe equipment in the 5th operation gestalt of 
the probe equipment concerning this invention. 

[Drawing 27] It is the side elevation showing the contact probe in the 6th operation gestalt of 
the probe equipment concerning this invention. 

[Drawing 28] It is the side elevation showing the probe equipment in the 6th operation gestalt of 
the probe equipment concerning this invention. 

[Drawing 29] It is the important section perspective view showing the conventional contact 
probe. 

[Drawing 30] It is the side elevation showing an example of the probe equipment incorporating 
the conventional contact probe. 

[Drawing 31] It is drawing showing the example which bent the tip of a contact pin in the 
conventional contact probe. 
[Description of Notations] 

1 Contact Probe 

2 Film (Resin Film) 
2a Adhesives 

2e Film plane 
2k Film point 

3 Pattern Wiring 

3a, three a2 Contact pin 

3b Inferior surface of tongue 

3K Body section 

3T Point (contact section) 

5 Substrate Layer (Support Metal Plate) 

6 1st Metal Layer (Base Metal Layer) 
6a Opening 

7 1st Photoresist Layer (1st Mask) 

7a The part by which a mask is not carried out (opening) 
8a The 1 st photo mask 

9 2nd Photoresist Layer (2nd Mask) 
9a Opening 

10 Wiring for Drawers 
10b The 2nd photo mask 

1 1 Aperture 

20 Substrate (Printed Circuit Board) 
30, 31, 50 Components 
70 Probe Equipment (Probe Card) 
90 LCD 

100 Probe Equipment 
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1 10 Contact Probe Pinching Object 

111 Top Clamp 

112 1st Projection 

1 1 3 2nd Projection 

1 14 3rd Projection 

115 Bottom Clamp 
120 Frame-like Frame 
130 Bolt 

200 Contact Probe 

201 Film 

201a Film (broad film) 

202 2nd Film 

300 Circuit (TABIC) 

301 Terminal 

400 Ferroelasticity Film 
500 Metal Film 

N The 2nd metal layer (nickel or nickel alloy layer) 
P, P2 Pad 
Pa Pad side 
S, S1, S2 Tip 
theta Contact angle 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 15] 

3K 

X- 



3T Via 



20k 



2QO 



20 k 



3 



[Drawing 1] 
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[Drawing 7] 
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[Drawing 13] 
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[Drawing 19] 
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[Drawing 1 7] 
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[Drawing 23] 
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[Drawing 31] 
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[Drawing 22] 
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[Drawing 25] 
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[Drawing 26] 
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[Drawing 28] 
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[Drawing 29] 
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